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Woknann AKkanqemuu Hnayk CCCP 
1957. Tom 112, Ne 2 


MATEMATHKA 


WY. H. BJIEXMAH 


# 


OB YCTOHYMBOCTH NEPHOJMYUECKHX PEWWIEHUA 
KBA3SHJIMHEHHbIX ABTOHOMHBbIX CHCTEM CO MHOrHMH 
CTENEHAMH CBOBO)bI 


' (Tpedcmaezeno axademuxom B. H. Cmupnosotm 20 VIII 1956) 


. “ 7 
__B uwacrosmel pa6ore paccmaTpuBaerca Borpoc 06 ycroiunBocru nepHo- 


(M¥eCKHX pelleHHH KBa3HJIMHeHHOH ABTOHOMHOH CHCTeMbI CO MHOrHMH cTe- 
ICEHAMH CBOOOJbI B IipesMOIOx%KeHHH, YTO CpeH KOpHelt As XapaKkTepHcTH- 
leCKOrO ypaBHeEHHA, COOTBETCTBYIOULErO JIMHeHHOM CHCTeMe, HMeeTCA KpaTHblii 
[yJIEBOH, a TaK2Ke€ MPOH3BO/IbHOe YHCJIO YHCTO MHMMBIX KOPHeli JuO0Ool KparT- 
i0cTH. BewjecrBeHHble YaCTH BCEX MpOUHX KOPHeH MpesMoMaratorca MoO KU- 
CJIbDHBIMH, a 9JICEMCHTAPHble JeJIMTeJIM, COOTBeETCTBYIOWIHe BCe€M KDpaTHBIM 
‘OPHAM,— JIMHeHHBIMH. Oa 3 JHHAaMHYeCCKHX CHCTeM, J[BHXKeHHe KOTOpbIxX 
IHMCbIBAeTCA YPaBHeEHHAMH TOAOOHOro THIMa, paccMoTpeHa HaMH B (1). 3yecb 
GoOUaIOTCA OTAeJIbHbIC pesyJIbTaTHI STOH paOoTnl. UacrTuble cuyyau saqauu 
i3zyualucb B (?, 3); culy4Yal HeaBTOHOMHOM CHCTeMbI paccMoTpeH B (4). 
PaccmaTpuBaeMylo CHCTEMy MO2KHO IIPHBeCTH K KaHOHHYeCKOH dopme 


dx 
Feo sts bePs (X1- + +> Xt) (Set ly nerd (1) 
ye F,—aHasMTHyeckue (pyHKUMH x,,...,xX; B OOmacTH G, BHYTpH KOTO- 


OH sle*KAT M3yyaeMble HHKe pelleHHA, H MapametTpa uw. > O0'npH JocraTouHo 
faJIbIX ero 3HayeHHaAX. MoxHO CUHTAaTb, YTO KOMIJICEKCHO-CONpPAKeHHBIM A; 
OOTBETCTBYIOT KOMIIJI€KCHO-CconpsxeHHbIe fF; H pelleHHA Xs. 

Kak us3pectHo (°, °), MepHoyMueckHe pellieHua cHcTembl (1) c nepHoyom T,, ;, 
jmM3KUM K Ty,r = 2xq/v, (q=20—weno0e HCO), MOryT COOTBETCTBOBAaTb 


noOoli Wape YHCTO MHHMbIX KOpHeH Ap—y = Ar = Ly Xa pakTePMCTHYECKOFO 
ypaBHeHin. PaccMaTpHBas BOMpoc O CylleCTBOBaHHH WH YCTOMYMBOCTH pellle- 
HH C HepHOJOM, OJM3KHM K KaKOMY-JIMOO H3 yKa3aHHbIx MepHofos, Bcerya 
{O2KHO IlyTeM 3aMEHbI HE3aBHCHMOM TepeMeHHOH CBeCcTH 3afauy K HCCeqOBAa- 
M10 TlepHoywuecKoro pelieHHa c MepHoyoM, OumM3sKuM K 2x. IIpeqnouaras, 
ITO STO CyelaHO, pas0ObeM BCe YHCTO-MHHMbIe KOPHH A, Ha Tpylibl, Kakav 
i3 KOTOPbIX OOBeMHACT, BO-MepBbIX, BC€ KPaTHble KOPHH H, BO-BTOPBIX, BCe 
‘OPHH, OTMUaIoulHecaA Ha qi. 

O6o03HayHM Yepes X? = iv? aucro-MHuMBI KopeHb 43 rpyuupt j. B oco6yto 
pylny BbIeMM KPHTHYeCKHe KOPHH, T. €. KOPHH BHJja As = ifs, THC Ns — 
[euIble UHCJIa WIM HyJIM, H3 KOTOpbIX MO KpaliHeH Mepe OfHa Tapa OTJIM4Ha 
T HyJIA, TaK KaK B MPOTHBHOM CuJlyyae Obit Obl HeOMpeeseHHEIM MepHoy 
yaccMaTpHBaemoro pelleHHa. MuHumble 4aCTH ¥; KOpHeH BCexX Npouwx rpyntl 
TMYHbI OT WeJIbIX UHCe HM OT HYJIA. TakuM oOOpa3om, HMeeM: 


iifles 6 ULE 
iv), s=mt+m+:--+tm4tl,...,m+tm+-:: +m (2) 


‘a (issuluawe » p): 
ee Ue 0, Sent ity shit, Tyre 
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oe 


3yecb p—UcAO rpynn YHCTO-MHMMBIX KOpHeii; m;=-4MCIO KOpHeH B j-Hil) 
rpynle, MpHyeM, B COOTBETCTBHH C IIPHHILHNOM pasOveHHA KOpHeH Ha rpylitibl,)| 


¥. 
“PW =n [PoP len, jes, 3) 


rye n— mo6oe wWesoe YHCO HIM HYVJIb. 
IIpu » =0 ypapuenua (1) JomyckaioT pellienwe c nepvojom 27 


= feel sm ham a) 


3aBHCAIee OT MM IIPOH3BOJIbHbIX NapaMeTpoB «,. Ec cyillecrByeT mepHoM- 
yecKoe pelleHHe cucrembl (1), oOpataroujeeca pH p=O0 B (4), TO nepHoy 
sToro pemenua 7 mupu w= 0 6yyer, BooOule roBops, oTmMyeH OT 2x. O60- 
sHaunB T = T (uy) = 2x(1—pd,), rye 6, = 6, (u) — HeM3BecTHad PyHKUHA 4B,} 
Hi BbINOJIHHB 3aMe€Hy He3aBHCHMoli MepeMeHHOH no dopmyue f= 7(1 — pd.)gi 
lipHBeyem cHcTemy (1) kK Buy ft 


Xs = (1 — p.0;) [Ass tks (X4, - © Xf )],° Ses be er owl ; (5) | 


rye TOUKOH OGo3HayeHO AuddepeHuMpoBaHHe 0 t. Takum oOpa3om, UccJeqO- 
BaHHe TepHoyMyecKHX pellieHHH cucrempl (1) c nepHoqom JT (u) cBO_uTCA} 
K HCCJI€OBaHHIO pelleHH CUCTeMbI (5) Cc NepHoyoM 2r. 

Bcerya MO%XHO IpeAMOsOKUTb, ITO XOTA Obl OHO U3 NpOH3BeeHHH © 
asks (Il <S<m) OTMMUHO OT HYJIA, MOCKOJbKY B IpOTHBHOM CJlyyae ObIJI Obl 
HeolpeyeJieHHbIM MepHoy pewenua (4). Ilycrb, KOHKPeTHO, &mAp 0. Torga, 
HeECKOJIbKO BHJOH3MCHAA Pe3yJIbTAaTbI paOoTh! (°), MOXKHO MOKa3aTb, YTO B aH- 
HOM CJlygae NepHoyuyeckHe pelleHHa TepHoga 2x cucTembl (5) MoryT cooT- 


BE€TCTBOBaATb JIMUIb TEM S3HAYCHHHM &,...,%m, KOTODBIe€ YHOBJIETBOPAIOT 
y paBHeHHAM 
QO; =trhaPs~GheP, =O, Sle. nS (6) 
rye 
QT 
\ At r ==j\ 
Pl P, (Give aes \ Fo(mse I out Sire, Uys 400) 00 ate 
0 


TlockoubKy YHCIO ypaBHeHul (6) Ha eqHHHMYy MpeBbilliaer YHCIO HeEM3BeCT- 
HbIX, TO OHO H3 HeH3BECTHBIX, HalpHMep &m, MOXKHO 3aaTb MPOH3BOJIbHO. 


B YacTHOCTH, €CJIM YCOBHTbCH, YTO hm =Am—1, TO YNOOHO TIPHHATS op, = 
= Xm—1 =, 
a x * * 
Kaxjol cucreme 3HayeHHit m—1 MOcTOAHHBIX %,...,%m—o) Gm—y = 
* 


* 
=A =% , YAOBJeETBOpAIOMleh (6), eHCTBHTeIbHO COOTBeTCTBYyeT OHO e]HH- 
CTBEHHOe, AaHaJIMTHYCCKOe IPH JOCTATOUHO MAaJIbIX w NepHoAMYecKoe pemleHne 
ypaBuenuu (1), ecmH 


(04% ot ROD) 


O(G,, 2% 6, 


ea 0, Qs == Oe (%, bd Ban Km—o> x, a). (8) 


m—2 %) 
IIpu stom nonpapka Ha yacrory 6, (0) = 6" 6yyer 

8° = Pm / Qrm\m- (9) 
O6pailaicb kK UcCHeoBaHHIo ycTofuMBocru mepHog_uuecKHx pewenui, 


MOKAXKEM CJIETYIOULyIO TeOpemy. 
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4 eopeMa. Ecau, Oaa onpedenrenHoti cucmemol s3HaueHUtl nocmoAHNoLx 


a * 
1=%1 ++ +5 %m—2 = %m—9) m1 = Lm = % , YOORNEMBOPAIOLUUX YPABHeEHUAM (6),. 
2uueCMé6eHHole “acmu BCeX KOpPHetl x ANeebpauueckux ypaenenuti 
) 0Q, d ; 
Do (*) =|5— —Ssotmhmx|=0, s,o=1,...,m—1; (10) 
o 


gr 


aN OU ee! 
DG \ (=| e's eo dl aes (Qrivs + x) 
0 


= =0, (11) 
S,o=mM+m +--+ +mpit1,...,m+mf---+m, Cf sarl, aap) 
=m 


| 
Oso — Cumé6on K ponexkepa, (55° ak 
o 


=F \ ompuyamerbHol, mo npu do- 
o x,=x9, <0" 
MAMOUWHO MAALLX Y aMoti CUCMeMe NOCMOAKHEIX Coomeemcmeyem OOHO eOUH- 
M6EHHOe, AHAAUMUYECKOe OMHOCUMeABHO w U acuMNMOMUYeCKU Ycmotiuu6eoe 
epuoduueckoe pewenue ypasHenuii (1), o6patarweecn npu p= 0 6 peule- 
ue (4). Ecau eewecmeennan uacmb xoms 661 OOHOeO us KOpHett ypasHenutt 
TO) uau (11) nozoseumenbxa, mo coomeemcmeyrousee pewenue Heycmotiueo; 
PU HAAUWKHUU YUCMO-MHUMOLX UAU HYACBOLX KOPHelt HeEOOXOOUMO OonoAKUMeAb- 
l0e uccAedosanue. 

Jloka3aTembcTBO. XapakTepHcTHyecKoe ypaBHeHHe CHCTeMbI B Bapia- 


(HAX, COOTBETCTBYIOWeCe ypaBHeHHAM (5), MOXHO pescTaBHTb B opMe 


De eles — Oleic (Cae DEO ocg\ee 2 | == sO, (12): 
Siecicaale eeiaal; 
ae : 
om 
OF 
on \ fe -ohelah"sirda: Sood sal: (13): 
0 
IpH4eM, COriacHO paBeHcTBaM (2), (4) H (7), B YaCTHOCTH, HMeeM: 
oP 
Css = 55 WKS vostel 5 . putts (14): 
a aa, 


r 


IIpu » = 0 Bce HeHaroHadbHble 3JIeEMeHTHI onpeyesmuTeia D oOpalijaiorca 
, HYJIb, HM ypaBHenve (12) umMeer KOpHU ee Mojysw = TepBbix. 
n+ Mm, + +--+ + Mp, KOPHEH, corsacHo (2), paBHbl eAHHMUe, a BCeEX MPOYHX — 
feHbue eMHUUbI. IIpu ~ WocTaTOuHO MaJIOM MOJlyJIM STHX TMOCJe,HHX KOpHeH 
CTAHYTCAH M@HbIUe €HHHIUbI, H BOMpoc O06 yCTOHYMBOCTH CBOAMTCA K H3y4e- 
Mio CJefyiowlero TpHOAWKeEHHA K NepBbIM Mm -+ Mm, +... + Mp KOPHAM. 

PaccMoTpuM CHauYaia rpylly ml KpHTHYeCKHX KOPHeH, JIA KOTOPbIX 
2 e's — 1, PaccyKJ@HHA M BbIKMaqKH, aHasJOrMyHble IpoBeseHHHIM B (*), 
[OKa3bIBalOT, UTO 9TH KOPHH MOXKHO pasbICKMBaTb B BHep = 1+ px+pR (y), 
ge R(O) = 0. Jina onpegenenuaA KosppuuKeHToB x NoyyHM avJireOpanyeckoe 
paBHeHue m-l CTeneHH 


| Coo— (2rh8" +%) 850) =0, s,o=1,...,m. (15) 


* th 
O6o3Hauum yuepes Ps(h) pesybTaT NOcTaHOBKH B (7) est) avecro 
*s*_ Torya Oyqem uMetb: P, (h) =e*s" P5(0). Luddbepenuupys 970 Tox Je- 
TBO 110 A uw nosaraad 3arem h = 0, nomyyumM mpy yyere (6) u (9) CooTHOMeHHs: 


S og o = Omen @) 16): 
(> oe Sghg — isPs) = » Cgo%ghg — Zrhses0 = OV, ( 
o-1 —op g=1 
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W3 KOTOPbIX cweqyeT, ITO OMMH M3 KOpHeH ypaBHeHua (15) Bcerga paBeH 
HyJO. OQToro H -CMeAOBaIO OXKMMaTb, WOCKOMbKY, BCJEACTBHE ABTOHOMHOCTH 
cuctempl (1), ypapHenue (12) yomKHO MMeTb KOpeHb p; = 1; U3BeCTHO (’), 
uTO HaJIMuMe OFHOFO TaKOTO KOPHA He OTparkaeTcd Ha Cy*KeHHH 06 ycToH- 
qHBOCTH. 2 

OrjeiuB HyseBoH KOpeHb ypaBHeHua (15), IpHxXOoq4M kK ypaBHeHuto (10), 
M3 KOTOpOrO HalijyTCA BCe OCTaJIbHbIe KOPHH x. 

AvaJlOrM4yHo | JoKa3biBaeTcx, 4TO Mpoywe KOpHH (12), QA KOTO- 


ppix ps|= 1, MoxKHO HCKaTb B BAe p = gre tux +4R(y)] rae ROO) =0, 
npwyem nepppe npwOmmxKenua x «x xKopuam j-& rpynup (j=1,..-,p) 
onpeyesaioTcaA H3 avireOpawueckux ypaBHeHHit m,-f creneHu (11). Ho mpy 
JocTaTOuHO ~MasIOM uw YCJIOBHa acummToTHuecKol ycToiiuuBocTH |ps|<1, 
s=2,...,m+m+...+mp,, 9KBUBaeHTHbI HepapeHcTBamM Rex <0, a ye- 
soBuaA HeycroliuuBoctu |ps|>>1— Hepapencrsam Rex >0; npu Rex =0 Quai 
CY K]€HHA 06 YCTOHYHBOCTH HEOOXOAUMO 3HaTb | 9 | C OOJIbINeH CTENCHbIO TOUHOCTH. 
Jia 3aBepleHHA oKa3aTeJIbCTBa OCTaeTCH 3aMETHTb, YTO HepaBeHCTBO 
HYJO BeUleCTBCHHbIX YacTeH KOpHeH ypaBHeHHa (10) OOecleyYMBaeT BBINOJIHE- 
Hue ycuoBHa (8). Dro ceqyer u3 Toro, TO, OarofapaA COOTHOWeHHAM 


171 | 
> rey _=0(s=1,...,m—1), sBprrexaromum us (8), (9), (14) 
o=1) 4 Soa tg } 
u (16), onpegemuTenb (8) oTmuuaetcd oT Dy (*) JHUIb He paBHBIM HyJIi0) 
MHOXKHTEJIEM. 

TaKHM o6pa30M, KaK H B CJly¥ae HeaBTOHOMHOM cHcTeMbl (*), HCCJIeqOBa- 
HHe yCTOHYHBOCTH CBoyuTcA K 3aqaue TypBurua quia amreOpauyecKWx ypaB- 
HeHHH, KOSPPHUMEHTHI KOTOPHIX BbIPaxKalOTCA HeMOCpeACTBEHHO Yepe3s ipaBble} 
yacTH mepBpix m-+m+...+m,-ypaBHeHul (1) Hu TpeOy1oT AIA cBOerO 
BbIYMCJICHHA JIMWIb S3HAHHA MOpoOxKarolero pelleHHA. 

B jOMouHeHHe K JOKa3aHHOl TeopeMe MOXHO NOKa3aTb, YTO YHCJO ypaB- 
Hew (11), dakruyeckH NoqwexKallHxX paCCMOTPeHHIO, YMeCHbIWaeTCA He MeHEee 


yem Ha 1/.(p — 1) equHUU; 9TO Ce_yeT M3 NpeANoNOKeHUA, YTO CCH Ap_y = hy, 
TOF oom Ppa eg me 


Hay4Ho-necenoBpaTeIbCKHH 4H MpOeKTHbIM MHCTHTYT Tlocrynuso 
MeXaHHyeckOH oOpaOorkKH MO/eSHbIX HCKOMaeMbIx 16 VIII 1956 
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Hokuayo Ankayemun nayrk CCCP 
1957. Tom 112, Ne 2 


MATEMATHKA 


b. M. BYJAK 


# 


O METOME NIPAMBIX JIA HEKOTOPbIX KPAEBbIX 3A]/AU 
JIA CHCTEM YPABHEHHH C 4YACTHbIMH MPOK3BOJHbIMM 
(ITpedcmaeaeno axademuxom A. A. JLopodxuysinoim 9 VIII 1956) 


B HacTosulel saMeTKe JOKa3bIBaeTCA CXOMMOCTb MeTOJa TIpAMBIX (1) 
OWCHHBaeTCA NOPpewiHOCTb, JOlyckKaeMad Mp pelieHHH 3THM MeTOJOM He- 
IKOTOPbIX CHCT€EM ypaBHeHHH B UaCTHbIX MPOM3BOJHBIX. 

1. PaccmorpHM suHelinpie mpocrpanctBa F u U cron6moppix MaTpHu 
T(x, y) Ww u(x, y), comepxamux no N aaementos f( (x, y) u ul (x, y), He- 
NIPCPbIBHBIX MH JOCTATOUHO PiaqKUXx B IpsAMOyrobHHKe D: O< x <l', O<y<l’, 
a TakxKe JIMHelinbIe mpoctpauctsa F™ yy U™” NIPAMOYTOJIbHbIX MaTpHL F (y) 
u U(y), coyepxamux no (n+ 2) N anemeutos fi” (y) u uf? (y), i=1, 2,...,N; 
k=0,1,...,n+1 (i—Homep cTpoKH), HeMpepbIBHBIX H JocTaTOUHO rviaj- 
KHX Ha oTpeske 0O<y</". Ilpesparum 9TH MpocTpaHcTBa B HOPpMHpoBaHHEle, 
TIPHHAB 3a HOPMYy MaTPHIbI HaMOO/bIIy!io 3 TOUHbIX BepXHHX rpaHelt a6co- 
\JIOTHBIX BCJIMGHH €€ JJICEMCHTOB *. 

Paso6bem oTpe30K O0-<x<l'’ ocH xX TOUKaMH X,=hh, (n+1)h=lI’, 
k=0,1,...,n2+1, H MpoBeyem H3 HHX OpAHHAaTHI oO TepeceyeHHaA c Bepx- 
Heli CTOPOHOH psAMoyrosbHuka D; sTy CHCTeMy MIpAMOJIMHeHbIX OTPe3KOB 
OyjeM Ha3bIBaTb OCHOBHOH CHCTeMOHM IIPAMBIX. 

Uepes ®” o6o3HayuM oToOpaxenue F Bp F™ wy U gp U™, mp Kotopom 


} 91eMeHTbI MaTpuu-oOpasuos F (y) = O'(f (x, y)) u U (y) = ®™(u (x, y)) papuer: 


bie (y) = fF (xn 9) we? (Y) =U? (te ys R= 0,1,.-..n +1 i= 1,.5N. (I) 


O6do3HauuMm uepe3 Ap (U) aunear BU cbyHkuMit u(x, y), paBHBIX HyJIIO 
Ha uacru I” rpanuupt I npamoyrompuuka D, cunras, uro I” cocrour u3 o,HOu 
{WIM HeCKOJIbKHX eFO CTOPOH. 

/  Uepes Ap (U™) = 0” (Ap (U)) o6o3HayHM coorsercrBylomlHii smHeast 
ip U™. Mut 6yeM pacCMaTpHBaTb JIMHeHHBIN AuppepenuMaIbHbIi onepaTop f ben 
oro6paxaimui U Bp F, M JMHeMHIH AuddepeHyMasbHO-pasHocTHblii onepa- 
top Ln, oTo6paxaiomua U™ ps F™, npwOsamxennpii yas L. Wpu stom mot 
|6yfem mpeqnouaratTb, 4YTO AIA oNepaTopa Ly, paccMaTpHBaeMmoro Ha JIMHeaue 
Ap. (U ), cymiecrByeT o6paTubili onepaTop L;*, oupeyenenupili Ha muHeaue 
jAp (F) = La (Ar (U™)). 
JIemma 1. JIycmo ypaenenue 

Liu) =f, (2) 
20e FEF, umeem pewenue u® EU, npuxumarowee 3adanHele 3sHavenusn na I’. 
Tlycmb npubauscennoe ypasHenue 
Ly (U) = ®” (f) (3) 


* TakuM 2Ke 06pa30M Mbl OyZeM OnpewelATb H HOpMy BceX Apyrux MATPHI, BCTpeuato- 


UJHXCA HKE. 
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umeem pewenue U*, npuxnumarujee me oe 3SHAYeHUA 6 CoOMeeMCMBYIOLYUX 
mouxax I’, umo u u*. Ilycmb, HaKkoney, : 


- [En Man (nin) <Cn (4) | 
u onepamop TL annpoKkKcumupyem onepamop Lee CACO YHOLUEM CMObICNE. 


|) oO (L (w)) — La (®™ (u)) | pny < en () (5) 


daa ecaxozeo wEU. i" | 
Toeda pewenue U* npu6auscennoeo ypaenenua (3) annpoKkcumupyem pe-— 


wenue u* mouxoeo ypaeHenun (2) Credytouum OOpasom: 


[Oe (ee < Cpin ie). (6) 


yin) ~ 
JloKa3aTeJIbCTBO 3TOH JIEMMbI MOXKeT ObITh NosyyeHO HeOO/JIbIIMM H3Me=— 
HeHHeM paccyxkjeHulis (2) Ha crp. 107—108, mu60B(?) Hacrp. 17—18. 
Tlepeliqem Boe K paCCMOTpeHWIO KOHKPeTHBIX KpaeBbIX 3afay. Bn. 2 
oueHKa HopMbI L;” BbINOJHAeTCH Ha OCHOBe HHJyKTHBHOH 3aKOHOMepHOCTH, 
apoun. 3 H 4—c nomompbiwo AudpepeHUuaJIbHO-pa3sHOCTHOrO MHTerpasa 
oHeprun (°). ) 
2. PaccmotpyMm 3aqayuy Typca 


L(t) =thy—A(% yu=f(%y), O<¥ <1, 0K y<U (T 
Tleno=9(y), OMY <M", Dyno = F(x), O<E<1'; 9. =F), OM 


rie A(x, y)— KBaqpaTHaa matpuuac N? 2anementamu a”! (x, y); ©, oy 
cTomOuoBbIe MaTpHubl c WN a7emMeHTamu Kaxyaa.Uepes3 I” o603HadHM YacTb : 
rpaHHUbl UpAMOyro/bHHKa D, cocTosAUlyto 3 JeBOH HW HHIKHEM eFo CTOPOH. 

[IpnOmmxKeHHbIe 3HaYeHHA pelleCHHA STOH 3afayH Ha OCHOBHOM CuCcTeMe 
IIPHMbIX MOryT ObITb HalJeHbl KaK 3HAYeCHHA PellleHHA CHCTeMbI OObIKHOBeH- 
HbIX WuppepenUwaJbHbIX ypaBHeHH 


pay (I— 4, OY Oe sa ry 
hI A (Rasy) tn (y) = Fem 9) = 0, 1,-0.7, (9) 


pH JOMOJHUTCJIBHbBIX YCJIOBHAX 


un (0) = ¥ (x2), Uo (y) = 9 (y), E=0,1,...,2+1; 0<y <i”. (10) 


JleBbimHd YacTamu cucTempI (9), (10) ompeyernetrca qudpepeHunambHo-pas- 
HOCTHBIM OnepaTop Lp. 


B cayuae «), Korga ae is y) HenpeppiBpHa B D, 6yyeT 
ol (a) =f, ()) |) Any Sen (u)>0 npw n—+>-+ oo. (57) 
B cayyae 8), korya Te (x, y) HempeppiBHa B D, 6yyerT 
2 (LW) — La @) lpm gee 
' lla< 2a Das (5;) 
Jia HOpMbl onepatopa L;,’ umeer mecro omeHKa: 


La ape) SW (CF —1)LM, Q=NIAYL, (41) 
188 


OTKyAa C MOMOLbIO COOTHOIEHHA (6) 43 memMbI 1 nosyuyaem oueHKy Torpel- 
o/HocTH oe (u” aaa U'||B cayuaax a) u 8). Cryuait «) ja Ww Meer mecTo, 
‘eCJIH ¢! (y) u Lae: ) Hell pepBIBHBI, COOTBETCTBEHHO, Ha orTpe3sKax 0 sysctl 
mo< x<l',af (xyy) u A (xs y) Hempeppipust B D. Cayyag 8) qa uw uMeer 


MeCTO, €CJIH, Kpome Toro, fy H Ay TakxKe HempeppIBHEI BD; IIpH 9TOM cripa- 
BeJJIMBO HepaBeHCTBO 


a, A a ee 4 rw: is 
M\| uxxy || <a FO Zo (2VQ) — 1) — NILA EP FO Wo 2V QD + FOP 1) 


rye a al a iu - 
P(x, 9) =F (xy) +A (x y) [9(x) + o(y) — 9 (0). (12) 


B cayyae 8) HeTpyqHO MNOJyYHTD H HeCKOMbKO GOoslee TOUHYIO OLeHKY 
MOrpelHOCTH: 
v eNIAlll’y__4 LU’ 


| wl" (xr, y) — ul" (y) | < | Hx! ¢ (13) 


NIA 2(@+1) 
- AuasioruuHasr OUeHKa MOXKET ObITb NOJYuUeHa UH B HeJIMHEHHOM CJTy dae. 
3. PaccMoTpHM kKpaepBylo 3ajayy 
L(u) = R (x) Uyy — (S (x) ux)e + Q(x) u =F (x,y), 0x <I, 0K y <1’; (14) 
manera tin yt Nye 0 ey LS (15) 
u (x, 0) = 0 (x), Uy (x, 0) = o(x),0O<x <I’ (16) 


rye R(x), S(x), Q(x) — cummerpHunble KBaypaTHpie MaTpuubl c N? 9v1emen- 
TaMH, ABJIAIOWMMHCH HeMpepbIBHBIMH HM JOCTaTOUHO TaqKHMH (pyHKUMAMH 


x,0<x« <l', npwuem R(x) u S (x) — nonoxKuTembHO- ee er 20a 


HEOTPHILaTeJIbHO-olpefeseHHad Ha oTpe3sKe OX x <1’; u,v, f, uw — cTOMOMOBbIe 
MaTPHUbl, cofepxautve m0 N 93 u1eMeHTOB. 
IIpH6O1mxKeHHEIH judppepeHunasbHO-pa3sHOCTHOH KpaeBol sajjayel OyJer: 


S (xp) [Ana (V) — Up (I S (q_,) fen (Y) = y_, (I 


ee mera Be kil gen te Sf 
+ Q (xn) ur (y= Fm), R= 1,2, 0.2, MOS YSNS (17) 

Up (Y) =U-(Y), Uni (y) = (9), O<y¥ <<,” (18) 

Un (0) = 0 (xp), Un (0) = 0 (xz),2 =0,1, ..., n+. (19) 


O6o3HauuM yepe3 I’ coBOKYMHOCTb HH2KHeH TOPH30HTaJIbHOH HM BepTH- 
KaJIbHbIxX cTopoH D. JlepbimH uacramu cuctrembl (17) onpeyenserca udpe- 


o SL 
PeHIUMasIbHO-pasHOCTHBIM onepaTop Ly. Jaa Hnopmpl L, osyyaem oueHky: 


= a? N 
Jon Isparta) SZ yar (45) 


rye *re H %*s— HHKHHE TpaHH HaNMeCHbIUHx XapakTepHCTHYCCKHX YHCEJ 
= & 


matpuu R (x) u S(x) Ha orpeske O< x <I’, 
: B cayyae «), Korga S’ (x) H Ux, (x, y) HeIpepbIBHb!, 


[OO (L (w)) — La (®™ (u)) fem) Ken (4) +0 mph nto. — (52) 
B enyuae 8), Korga S”(x) W Urex (x, y) HeMpepbiBHE, 


n n N24" (x i) | ay | as = | ayy I| + 2/aXg | eee Il) 8 
| o” (L (u))— Ln (© 'W)) tay < ; 2(n-+ 1) me 
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rye Neors Regt ee — HaHOovIbIIHe ‘XapakTepHcTHYeckHe KOPHH MaTpHl, Mowy- 
yarouluxcn u3 S”(x), S’ (x), S(x) 3aMeHoii 31eMeHTOB MaKCHMyMaMH Hx a6co- 
JHOTHBIX BemMuHH. ConocraBaa (45), (53), (58), MbI, B CHJIY COOTHOWeHHS | 
(6) semmpr 1, nowy4uHM oueHKy MorpewHocrH | 7” (u’) ASE ins B CydaAx | 
a) u $8). B cnyyae 8) nonyyaerca w Oomee TOUHAA OWeHKa MOrpellHOCTH: © 
NY (li egy ley I+*/5% sly) 9V % UH) 
20 DV eH 

Ecau R= E, u(y) =»(y)=0; SuQ nocrosuuni; ¢, 9’, 9”, 9,04’, 0,” He- 
IIpepbIBHbI Ha oTpesKe O<xX<l' uw OOpallaioTcA B HyJIb Ha eFO KOHUAaX, | 
av” u ae KYCOUHO-HeNpepbIBHbI H OrpaHHYeHbI NO HOpMe Ha HeM, H eCJIH, | 
Kpome toro, f, fx, fxx HempepbiBHpt B D u oOpamlawrca B HyJb upy x =O | 
ie ar ae Sere KYCOUHO-HenpepbiBHa H OrpaHHyeHa lO HopMe B D, To qua 
|| Urxx || MOXKHO Sa al OMeHKY 


eake vio (PMI + 


[2 (ns y) — UR” YW) I< - (20) 


V+ eo [Fexxll), (21) | 


rye | 

0<Q<NI|TI-IT I, (22) | 

a T — HeBbIPOKeHHad MaTpHlla, C MOMOLLbIO KOTOpOH S u Q npeo6pasyiorcs — 

OMHOBPeMeHHO K JMaroHaJIbHOMy Buy; ec T OpTOrOHasbHa, TO MO2KHO No- 
JOKKTh Q= |. 

4, PaccmoTpuM kKpaeBylo 3ajayy JIA OOOOM,EHHOH CHCTeMbI TeJIer padPHbix 

ypaBHeHHi | 

Liy + Ri+ 0,=0,Coy+ Gotirv=0, O<x <I’, 0<y<l’, (23) 

0(0,y)=u(y), 0’, y) =H), 9K 9 <<, (24) — 

v(x, 0) = @(x), i (x, 0) = ¥(x), OS x <I’, (25) 

rye L u C —cuMMerTpvunbie 10102KMTebHO-ONpeseJIeHHble NOCTOAHHBIe KBaJ- 

paTHbie MaTpHil c N* 9emMeHTaMH; Ru G—takue xe HeOTpHlaTeDHO- 

ompeyeenHpe MaTpuunt; p(y), v(y), % (x), 0(x)» v (x, ¥), E(x, y) — CToMOMOBBIE 


MaTpuubl c NV eee AvaJIOrHyHO mpeyblywemMy olpeseiuM udpde- 
PCHUMaJIbHO-pa3HOCTHY!O TIpHOsIMKeHHyIO KpaeBylO 3aflady C COxXpaHeHHeM 


MpOH3BOAHEIX mo y. Jina Hopmpl L;* nomyyaem OlleHKy 
Sooty ae 


[La lapurm) < —{— 3 x = min (x;, xc). (43) 
B cayyae, Kora iy HW Vy, HeNpepbiBHb!, Syyer i 
o”) (2) 7 || Ho 
Jo (L @) —L, (© @) lem < EE (5,) 


— U 
We w= 5) — croa6yoBas MaTpHula c 2N 9ueMeHTaMH. 


B cuny semMp 1 u3 (43) u (53) MOuJyyaeM OWeHKYy NorpeluHocTH 


mono Wy / Ryo 
[Oo Gu)" fi a = Teale (26) 

B saksioueHHe aBrop BbipaxkaeT OyarogqapHoctp A. A. Jlopoquuupiny u 
B. A. Jurxuny. 

MockoscKHH rocyapcrBeHHbIli YyHHBepCHTeT Tlocrynusio 

um. M. B. Jlomonocosa 15 VI 1956 
WMTHPOBAHHASH JIMNTEPATYPA 

1C.T. Mux au 4, I[pampie merogpt B Marematuyueckol dusuKe, 1950. 2 JI. B. Kau - 
TOpoB4H4, Yen. mMatem. Hayk, 3, B. 6 (28) (1948). 5B. M. B yak, JTAH,109, Ne 1 (1956). 
SoG: ee 6eHbKHH, A. ® Ouaunnos, O6 ycrokunBocTH  pa3HOCTHBIX ypaB- 
HeHHH, 
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Jloknaye AkaxemMun Hayk CCCP 
1957. Tom 112, Ne 2 


MATEMATHKA 
B. A. MHTKHH 


ONEPAWMOHHbIE HCUHCJEHHS JIA ®YHKLUA, 
ONPEJEJIEHHbIX HA BCEM NPAMOH 


(1Tpedcmaeaeno axademuxom A. A. Jlopodnuyotnoim 9 VIII 1956) 


Mpi cKaxKeM, 4To cbyHkuHs f (x) IpHHagqexKNT K MHOKecTBY S ecu: 

1) f (x) onpeqestena nourH BcloLy Ha NpAMOli — oo <x < co H MHTerpupyema 
f cmpicyie Jie6era Ha JOOOM KOHEUHOM HHTepBa.e. 

2) CyulectByer no Kpalineli Mepe ofHa Napa 3HaveHHi p, AA KOTOpbIX 
tHTerpas Jlanmaca 

© b 

\ piste Ardy an \ i (x).e5?2"dx 
a 


—c 


exoqatca. M3 cxOQHMOCTH HHTerpaJOB BbITeKaeT CYIeCTBOBaHHe YHCes 9, 
1 0, TaKMX, 4TO BCIOAY B MosynsocKkoctrH Rep > o«, Neppblii HHTerpad cxo- 
\HTCA WH TpecraBsaer anadHTHyecKy!0 (pyHKIHIO, peryJApPHyIO B 9TOM T0- 
itynsiockocTH. AHajliorHuHO BTOpOH HHTerpa CXOAHTCHA BCIOAy B NoOyocKocrTH 
Re p< 9, H B 3TOM MOMyMMOCKOCTH MpecTaBIAeT aHaMHTHYECKYIO PeryAAPHyIO 
/PyYHKILHbO. 

| QO6o3HauNM yepe3 S, MHOxKeCTBO BCeX *yHKUHH u3 S, paBHbIX HyJIO WA 
mcex x< (a. Uepes S_ o603HayHM MHOKeCTBO BCeX *PyHKUHH H3 S, paBHbix 
iMymo qua x>>b. Uncna a u 6b 3apucatT oT BblG6opa dyHKuHH f (x). [Ipeo6- 
jpasopanne Jlannaca 

| 35 

file) = \ Aixjerrde, AXES, (1) 


—o 


mepeBoyuT MHOxKecTBO S, B MHO%KeCTBO (pyHKIWH KOMIJeKCHOrO MepeMeHHoro 
‘p=o-+ it, peryJApHbIX B NpaBOl NOJyNJOCKOCTH; 9TO MHOMKECTBO OO03HATHM 


fuepes S,. 
FIpeo6pas0BaHHe 
-+o0 
Fe(p)=— § falayerdx, fa (ES, 


|mlepeBogquT MHOKecTBO S_ B MHOXKECTBO (PyYHKIMi KOMMJeKCHOrO NepeMeHHOrO 
p=o- ic, peryaApHbIX B JleBOI MOJyNMJIOCKOCTH; 3TO MHOKeCTBO 0603HaqiM 
Sepes S$. 4 - 

MuoxectBa S, H S_C OObIUHBIM ONpeyeJeHHeM CJIO%KCHHA WH YMHOKCHHA 
Ha KOMMJIeKCHOe YHCIO OOpasy!oT JMHeiHbIe MHO2KecTBa. OOo3sHayHM yepes mie 
‘mpamyto cymMy mHoxects S, uS_, T. €. mHoxecrBo Bcex nap (f1 (P);f2 (p)), 
(fi(p), fi(p) €S, 4 fa(p) €S_. Mp srom_cymmoio gpyx map (fi (Pp) fs (P)), 
(2, (P), Ze (p)) HasmiBaerca napa (fy (p) + G1 (P), fo (P) + S2(P) # MpousBeyennem 


(fi(p), fe (p)) Ha KoMMseKcHoe uHcO A HasbIBaeTcA Mapa (Afy (p), fe (p)). 
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PaccmoTpuM BON WMHeHHOe NoAMHOxecTBO Ith, cocToAUee U3 BCeX Mapil 


una (6(p), 6 (p)), rae 
Ke é 6(p)= 8 (x) CP as 


a 


0 (x) upHuagexut S,S_—nepeceyenuio. MHoxectB S, u S_. 


O6o3Hauum uepes S (akTOP-MHOXeECTBO NI/IMp. A renenrana S sABsAIOTea 
Kuaccbl. Jipa 2eMeHTa 43 IN MpHHaywexaT K OHOMY HW TOMY Ke KwJace 


CJM HX pa3HOCTh MpHHaqexKUT K INy. Kak u3zBecTHOo, S OyJeT MHeHHbIM) 
MHOXK€CTBOM. ; 


Teopema. JJunetinole muoncecmea S u S us0mopqHoet. 
[ycerm $x) eS, 


F.(p) =\ Fixed, F(p)=— \ f @evid. 


@PyuHKunH f (x) Mbl CTaBHM B COOTBeETCTBHeE 3JIeEMeHT MHOxwKecTBa S, pes-F 
‘CTaBHTeJIEM KOTOPOrO ABJAeTCA Mapa (7. (p), F_(p)), 7. @. TOT CMexHBIit KMace, | 
K KOTOPOMY IIpHHajVJIexKHT (F. (p), i“ (p)); TakoH kKsacc O603HauHM yepes Ff.) 


Tak nocrpoeHHoe oToOpaxenue S BS wu G6yeT HCKOMbIM H380MOpdH3MOM. 
IIpexye Bcero SCHO, UTO 3TO OTOOpaxkenHe Oy eT JIHHEHMHbIM; JOKa2KeM TeNepb, 


uTo gHo60i siement g€S ectb Tpoo6pa3s HeKoToporo 2uJiemeHTa g(x) €S4 
JleHicTBUTeJIbHO, NYCTb (g1 (0) ), Zo (p)), — UpemcTaBuTenb Kslacca g. Cormacno} 


onlpeylemenuro mapbl (21 (p), g.(p)). cymecrByior dynKuun gy (x)ES, w 
£2(x)@S_ Takue, To 
me b 
&1(p) =\ gi (xyePedx, Bap) =— | ga (a) e-Prdee. 


a — Oo 


HanomuuM, 470 gy (x) =0 ana x<au go(x)= O qua x >. | 
@PyHKuHA g(x) = 21 (x) + 22(x) ecTb mpoobpas gEéS. Jleticrsurenpuo, | 
ecm a < 0) baa0-70 
g..(p) = \ (gi (x) + go(x)) e-Ptdx = 


0 


I 
Oa 


0 
g(x) e-Pedx = g (0) —\ a (x) e-Prdr, 
0 


g_(p) = — \ (g1 (4) + ge (x)) e-Ptdx = 


b 
=| ge ertde—| gi (x) evra, 
0 


g_(p) = Bs (p) —\ ai (x) e-Pede, i 


a 


Orcioja cleayerT, 4TO mapet (g, (Pp), Z_(p)) HM (gi (p), Bs (p)) MpHHagqmexat | 
'K OMHOMY KJlaccy g. AHaOrHyHO MOXKHO JOKa3aTb, YTO HB APYPHX cLyyaax — 
(a>0,_ 6<0; a>0, 6>0; a<0, 6>0) naps (¢,(p),g_(p)) 4 
(21 (P), Bo (p)) NpwHaynexkaT K OfHOMy 4H TOMY »Ke KJlaccy. 
192 


Urax, paccMaTpHBaemoe oOTOOparKeHHe ecTb orodpaxenue S na S. Ecau 
006pas h(x) snementa A pape noun BCIOMY HyJO, TO Kmacc A copnayaer 
MHO2KECTBOM JI). OSpatuo, ecam A cospnagaer c Ny, TO pooOpa3 3ueMeHTa 
MOUTH BCIONy paBen Hymo. JlelicrBuTeNbHO, B KayecTBe lipefictaButea uz h 
| b 


co 
%KHO B3ATb apy (0,0), cmeqoBaTenbHO, | hy(x)e~Pxdx =0u \ie(x)e-Pxdx=0, 
a —o 
ya nourn Beioky fy (x)=0 u hy (x)=0, cueqopatenbno, u h(x) ==0. 
M CaMbIM J[OKa3aHa B3aHMHAaA OHOSHAYHOCTH ,OToOpaxennsn MHO2KeCTBA 

fa S. 

PaccmotpuM nappl (Fy (p), Fs(p)), rae byHkuua F,(p) papia OTHOWIeHHIO 
yX (yHKUMH MHOKeCTBa Ss u F,(p) paBHa OTHOIIeHHIO qByx dyHkyni 
‘owectBa S_. MuoxkecTBo Bcex TaKHXx lap MbI O6osHauHM yepes N. 

Ecau napa (F;(p), F2(p)) upuvaquexut K N, TO cyulecrByloT B IM aue- 


ursl (f,(p), fo(p)) Taxue, uo naptt (Fy (p) fi (p), F2(p)f2(p)) cuona  npu- 
qsexaT K WN. Kaxyok mape (F,(p), F(p)) MHoxectBa XN mocraBuM B 
TBETCTBHe onepatop F. O6o3Hayum yepes Qe coBOKyMHOCTb BCex 3VIeMeH- 
(fi: (p), fa (p)) MHoxKecrBa IR, Aaa Koropbix (F; (p) fy (p), Fe (p) fa (p)) cHowa 
WHaqexutT K Nt. Muowxectay Qr orBeyaer ompeyeseHHOe MOAMHOKECTBO B 
oxectse S. IIpoo6pa3 sToro mo_MHOxecTBa TIpH usomopdu3sme SS mpi 
o3HauHM yepes Qe. CrefoBaTesbHo, ecM f (x) NpHHadiekuT K Qp, TO 
eM 9ueMeHTOB Ksacca f cyulecTByIOT TakHe nappt (f,(p),f2(p)), To 


‘1 (p) fa (p), Fo (p) fa ()) mpanagnexur K IN. 
Ha muoxectse 227 MbI ompeyeHM Onepatop F, nonaraa qua fE€ Op 


Fi =; 
ecb g—mpooOpas kJiacca g, MpescTaBuTeleM KOTOporO ABJAeTCA Mapa 
', (p) fi (p), Fo(p) fe(p)). Tlonatno, uro onpegenennpili TaKuM o6pa30m 
iepatop F OyyeT JHHeEHHBIM, HO, BOOOUe TOBOPA, HEOMHOSHAUHBIM, T. e. 
HOH H TOM %xe (yHKuHH f (xX) MOKeT COOTBETCTBOBATb OecuHCJIeHHOe MHO- 
ecTBo dyHKuni Ff. Sto oObacHaetca TeM, 4TO Napbl (F;(p)4(p), 
> (p) 8 (p)) MOryT He IIpHHalexKaTb CHOBA MHOKECTBY My. 

MuoxKecTBOM HeorpejeIeHHOCTH age F Mbl Ha30BeM O6pa3 MHO- 
ecTBa Bcex nap (F,(p)4(p), F2(p)%(p)) mpH romomopdusme IN Ha S, rye 
(p), 9 (p)) — mo6aa napa, Npunaqerxkailad K My Qe. 

OueBuAHO, MHOKECTBO HeONpeeJICHHOCTH OllepaTopa cOcTOHT H3 3HayeHHit 
jeparopa F Hay HyJIeBbIM 3JIeMeHTOM MHOxecTBa S. Onepatop F, orTBe- 
oui nape (F,(p),Fe(p)), SyHeT OHO3HAYHbIM TOJIbKO B TOM cyly4ae, 
‘JIM MHOXKeCTBO ero HeompeyseseHHocTH ycTo. J\a 9Toro HeoOxo,uMO H 
NeTaTOUHO, 4TOOHI Mapbl (F; (p )0(p), Fe (p) 6 (p)) NpHHaexKaJH MHOAKECTBY 
ty JI BCeX (0 (p), 6(p)), UpHHagqmekanyux K M,Qr. 

- Haszopem cymmoi onepatopop F uw G onepaTop, oTBeualomlMli nape 

*,(p) Gy (p »)s F., (p) Ge (p)), a Le ae onepaTOpoB HasOBeM OnepaTop, 
rBeyaiouluii nape (F,(p) Gi (p), F2(p) Ge(p)). Cymmy onepaTopos 0603HayHM 
spes F +G, a nponspegenue yepes F 

B 3akmioueHve MpvBefeM HeCKOJbKO MpHMepoB. B Tex cayyanx, korfa 
1(p) 4 F2(p) MoryT ObiTb nosyyeHbl Kak aHaJIHTHYeCKHE NPOAOMKeHHA 
yHKunu F(p), 6yjem Bmecto Ff nucatp F (p)f. 


1. Onepatop —. B stom cayyae 
p 


n—1 


ai = coma aa )dé + 2 anx". 


FAH, +. 112, No 2 


4 
MuyoxxKecTBO HeEOMpeeJIEHHOCTH onepatTopa oie COCTOHT H3 BC@X MHOFOUJIeHO 
p 


cTemeHeH He Bbllie n—1. 

2. Onepatop p”. Ero o6macTb onpeyeneHua cocTOuT U3 n pas quo 
cbepeHuupyemblx yAKUMH, NPOMSBOAHad N-rO NOpsAAKa KOTOPbIX MpHHayse 
« S wp} (x) = f(x). 

PeryaapuHble onepatops. Ilycrhb dbyHKuua F(p) peryaapna 
OecKOHeYHO yfaseHHO TOUKe KOMMseKCHOH MocKocTH p. Torga onepaTop 
oTBeyaloulu nape (F(p), P(p)), HasbiBaeTca perysapHbiM. Tako onepato 
onpeyeyieH Ha BCeM MHOxecTBe S. SHayeHHe ONepaTOpa MOXKHO BbIGHCJINT 
mo (bopmyuie 


FFG) = DAR +a | F(R) Olpyerap. 


k=0 Ip|=e1>0o 


Syecb §(p)— mo6ax byHKunA 43 MN, u 


2 =F), |p| > po- 
=0 


Hamnpumep, onepatop 7 — peryJIApHbId, 3HayeHHe 9TOFO OnepaTopa) 


[sta 


Hay f (x)==1 paBuo 


r 
AG iEx 
l= hy 0x4 4 Whee, 


V p? +22 ie. V2 — &2 
rye 6(p) — mo6asn PYHKUHA U3 No. 
BbruvcaHTeIbHbI WeHTp Tloctynusto 
Axafemuu Hayx CCCP 8 VIII 1956 
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Jornayge Akanemun nayrx CCCP 
1957. Tom 112, Ne 2 


MATEMATHKA 
M. M. JIABPEHTbEB~ 


SAMAYE KOMI JIA JMHEMHBIX 9JJIMMTHYECKHX YPABHEHHA 
| BTOPOrO MOPAKA 


(ITpedcmaeneno axademukom C. JI. Co6onessim 21 VIII 1956) 


3) Kak uspecrHo, saqaya Kom Jia 91mMnmTHYeCKHX ypaBHeHHit HeKoppeKTHa 
yuMep Ayamapa). Ognako, kak sBmepBble noKka3az KapsemaH, s3ayaua 
WH Jif MNTHYeCKOrO ypaBHeHHa BTOporo NopsyKa Ha IVOCKOCTH 
rOHUMBa B KJIaCCe OrpaHHYeHHbIX pelleHHii. KapsemaH nomyyHs oOUeHKy, 
DaKTePH3ylollwNe STY ycTOMUHBOCTb. OueHKH, XapakTepH3ylolulue ycrToiiuu- 
‘Th 3ajjaun Koi B TpoctpaHcTse, OblH MOsyYeHbI ABTOPOM JIA ypaBHe- 
a Jlannaca (1) u E. M. Jlanqucom uA mpon3BoubHOrO JIMHeHHOrO 93u1HN- 
JeCKOrO. ypaBHeHHA Cc AOcTaTOUHO ruaqKHMu KOSpPHUNeHTaMH (7). | ; 
IIpupeyem Teopemy, oOo6laollyio pe3sybTaTb! aBTopa (') Ha c.1lyyali 
HeHHOrO 9 JIIMMNTHYeCKOrO ypaBHeEHHA HeCKOJIbKO WHOTO BHJla, YeM pac- 
orpeHHp E, M. Jlanyucom. 
Teopema 1. JIycmo u(t, x) (x 30ecb n-mepHolti eexmop) — PyNKyuA, 
BAEMBOPFUOLUAA AUHEUHOMY SAAUNMUYECKOMY YpaeHeHUIoO C nepemeHHoimu 
pppuyuenmamu — 
07u - 07 u ‘ Ou 
aaa (1) 
i,j=1 ae i=1 C 
lipamom yunauKtOpe x EQ, O<t <1, o6patyanwasca 6 HyAb npu t=0 u 
) epanuye Q npu so6om t (Q — odxoceasHan KoneuHaA O62acMe Cc e2aadKol 
anuyet). 
| OmuHocumeaono Koagquyuenmoe ypasHenus npedOnoaaeaemcn: 
a) PynKyuu aj; o62adaiom npouseodnoimu Oa;;/0x;, 0a;j;/0x Ox ;, 0? a;;/Ot?, 
IMMupyemol C Keadpamom no obaacmu Q npu atobom t, mak 4mo 


(Fay <i, *| Bee mit 
\ Vax, 


Ox 0X; 
pg ee 


c) Pynkyua c cymmupyema C Keadpamom, mak 4mo 


\ CIT. 


Q j 
o* 193 


n 


d) >} ait; >a >0 npu De =1, 
pera 


i=1 


20€ hn(kR=1,..., 6) wu «—HeKOMOpole NOCMOAHHELe. 
To20a, eCAU BbINOAHSAIOMCA Hepaeencmea: 


(42 (0, x)dx<e, (u2(l, x) de <M, 


Q Q 


mo cnpacedruéeo u NepasexHcmeo 


ét ie! 
\ w(t, Bale a OP la Samal Sy 


Q 


20e nocmosHnole Cy, Cy 3aeucam om uucen hp U a*. | 
M3 teopempt 1 Kak CueqCTBHe MO%KHO TIOJIYYHTb CwJeqyIolulHe TeOPeMBbl 
yTouHasiouMe pesymptaTel E. M. Jlangquca. 
Teopema 2. ITycmbo u(x) — @yxKyuan, yOoenemeopsiowan AUneUHOME 
SANUNINUYLECKOMY YPABHEHUtO 


nN nN 
2 0 9 
D asa + Db ge + cu =0 Qi 
i=1 g | 


aad x ;0x F 

6 eOunuunom wape G. Omxocumeaono Koadduyuenmos ypasnenun npednos 
AaeaemcA, 4mo ai; ObadaIOM HenpepoleHoimu NpouseOodHolmUu OQ;;/OXy 
0?a;;/OXmOXp, b; — HenpepoleHolmu npouseodnoimu Ob;/Ox, u 4umo ece Koarqaul 
YUEHMObL U YKAsAaHHole NpoUuseoONole Oepanuuenol 6 G edunuyet. Jlanee npeds 
S 6.6 S 7 | 

nonazaemca, “mo 6 obracmu G yy Qijeit; >a >O npu >> c=]. FHyem 

i, j=1 i=1 
S —epanuya G u y1—4acmo S, onpedensemaa coomHoweHnuamu 


n n 

a 
> @=1; ee) Ae, 
im1 i=2 


Tozda cyiyecmeytom nocmosnuole C,, Cz, 3aeucaujue moabKo om pasmepl 
HOCMU nNpocmpaxcmeéa nu om a, maKue, uMo OA AO0lx ¢ >0, 1, O<L< Yy) 


u OnA Ato6o20 pewenuA u ypaeHenua (2), HenpepoleHozo enaome Oo epanuyell 
ob6nadanwyeeo Ha ~1 HOPMAALHOM NpouseodHO, OAA KOmMoOpoeo éBoINOAHE 0b) 
HepaseHcmea 


Ou 
on 


lulls <5 lallu<e [Z|l<e, 


umeem mecmo Hepaeexcmeo ** 
| u (0) | <CyeC,/2+, 


* 
B pa6ore apropa {!) B aHamorM4HoM HepaBeHCTBe AIA ypaBHenna Jlannaca mo BH} 


aBTopa Mporlyuyena mocTosHHad Cy. MmenHo, HepaBeHcTBo 
z+1 h-z 


eee ie Fie OF ‘ 


2 
\\ grad? fx, y, 20 (% Ndedy <eM hm F 
S 


8 yKa3aHHOl paOoTe cilelyeT 3aMeHUTb HepaBeHCTBOM 


\\ gradtuty ¥, 206%, saedy < CM Em 
Ss 


eK 
B oe E. M. Jlanquca (2) mpa Tex xe OrpaHHyeHHAX MpHBeeHO HepaBeHCTB! 
{4 (0)|<e°", rae C—nocrosnnas, 3aBucamas orn u a. 
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Teopema 3. Iycmo G—wap meopemn 2 u u— pewwenue y paene- 
A (2) 6 G, HenpepoleHoe emecme c “acmHoLmu NPOUSBOOHELMU éenaomb Oo 
QHUKoL 6 OKPeCmHOCmU HeKOMopot mouku P epanuyot S wapa G. Ilycmo 
=) = (0, af = 0. Iycmo Oanee dynxyuu u(Q), oe npu cmpemae- 


‘u mouku Q K mouxe P y6viearom 6eicmpee, uem e—2ra)ilPQ (8 > 0) *, 
Toeda neo6xodumo u=0 eciooy 6 G. 


Mocxosekrit rocyapcTBeHHblit YHHBepcuTer Ilocrynuno 
um. M. B. Jlomonocosa 10 III 1956 


# 
UWHTHPOBAHHAS JIMNTEPATYPA 


' 1M. M. JlappeurT bes, JAH, 106, Ne 3 (1956). # E. Me Jlaugauc, JAH, 107, 
5 (1956). 


* B pa6ote (?) mpH Tex Ke orpaHHyeHHax oT dbynkunh u(Q) un du (Q)/Cn Tpecdyeten 
piBaHHe Opictpee, uem e~C!!PO!, rae C— poctatouno Sonbulad MocTOAHHad. 
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Jloxzagu Axagemun nayk CCCP 
1957. Tom 112, Ne 2 


Bb. M. HAMMAPK 


MOJIHOTA CHCTEMbI COBCTBEHHDIX MH MPHMCOEXHHEHHbIX 
®YHKUMA CHJIbHO IJIJIMNTHAYECKHX CHCTEM 
JIU®OEPEHUMAJIbDHbIX YPABHEHHH 


(ITpedcmaeneno axademuxom C. JI. Co6onesoim 12 XI 1956) 


Ilyctb x —Touka KoHedHOH OOnacTH D n-MepHoro eBKJHOBa NpocTpaHa 
cTBa, OrpaHwveHHo ruiaqKol rpannuelt D3 u (x) = (uy (x), Us (x), ..., Un (X))- 
BeKTOp-(byHkuua. Cucrema ypaBHeHHit 


a” ec ee ee Pe anu 
= ss m at in Jt m 
Soa st) 2 OX NOX, (B (x) Pama yer )+ 
On) 4 Lm fi Im 
1 C (rie anu 
+u Ds OX ae ON, (K i ” (x) “JT (XU Sh 
Gi) tm ihe 1; : 
iperes im} eae tn NG 2s oes fl (1), 


(rye BO im tI) (x), Keim tlm) _ m nag nenpeppiBno jucbbepentmpyemsle 

KOMIIJICKCHbIe MaTpubI MopayKka WN; T (x) —qucdpepenunanbHoe BbIPamKeHHe 

MopayqKa MeHbluIe 2m) Ha3sbIBaeTCA CHJbHO 9VJIMMTMYeCKOH, ecu: . 
nr 


1. J\na moOpix &,..., & TakKHX, UTO MMeeT MeCTO > c= 1, maTpyuak 
i=1 
datas fee) : ae! ; 
SB m WA 3 Begs ALIS More es ei ccc Sipe ily 0 a he el - . nn 
(, (A) | 
ABJIACTCA NOJIOXKUTEbHO-ONpeseJIeHHOH Ja moOGoro x € D. 
2. Matpupi Beer pe (x) SPMHTOBbI AIA mo6oro x ED. | 
oy Marpuusr Kn fein (x) KOococHMMeTpuuecKHe Juan mo6oro x €D! 
4. eae feedm) (x) == Bei etm) (4) ng — mo6oro HaOopa i,... iq 
1+ ++ Jm- 
K cucteme (1) MoxkHO NpHBecTH moOy!o cucTemy Bua 
aC) : 2/71 
p(y A isiz!2m) 0 ioe = 
ee (a oe, + Tie) uf, 
1 m 


(JIA KOTOPOH MaTpula y, (ACtam) (x) + Abieigm)* (2)) eee ae 


in HOJIOMKUTE IIb 
(i) ame 
HO onpeyesena (1). 
Kpaesble ycOBua 
Ou 
Rar =U, 0 ae —{$]- _ 
Ox; es Ox; on D » Mm 5 lh ( y 


rye Sn_,—rpaHHyHoe K o6nactu D MHOrooOpasne pa3mMepHocTu n—Tey 
HaSbIBAIOTCH HYJICBLIMH KPaeBbIMH yCOBuaMHM Tuna JIupuxne. B yact= 
shee ae rpanuia o6acTH D He BbIpoxqaeTcH, OHH OBHayaIoT, YTO u (x) 
oOpamlaeTca Ha rpaHuue B HYyJIb BMeCcTe CO BCeMH 

TIPOH3BO,Hb 
Ka m—1. 05 Te Pood 6 a 
198 


/Onpegesenne. Ifenouka (byHKUWH Wp, Wy,..., Ups... Hasbipaercs 
GNOYKOH COOCTBEHHOM uw NpucoeqauHeHHBIX PyYHKWUH 3aja- 


Aupuxae ypaBpuennsa (1), (2), COOTBETCTBYIOWHX COOCTBEHHOMY 
YeHHIO i, ECM Up 0 UM BBINOMHAIOTCA COOTHOMeHUA 


Luly Uy = 0, 
Luy— My = Uo, (3) 


= | 


Lup = up = Up-1, 
ecJIH BCe PYHKUHH Up, Uy,..., UR, - .. YNOBJIETBOPAIOT KpaeBbIM YCIOBHAM (2). 

Onpeenenne. Cucrema Bcex cOOCTBEHHBIX H MpHcoeuHeHHBIX yHk- 
H saqauu (1), (2) Hasbipaetcd NOHO B MpoctpancrtBe L?(D) 
*KTOP*@yHKUHH u(x) c CyMMUPyemMbIM NO O6OsacTH D KBaXZ- 
1TOM, e€CJIH JIMHeHHAaA OOO104Ka STOLI CHCTeMbI BCIORy MoTHa B L?2(D). 
Jlemma 1. Onepamop H, noposcdennwui sadauett (1), (2) u Oeticmeyr- 
ue L?(D), u onepamop H? umetom odunakoeole aunetineie O60A0UKU @Bcex 
ICMBEHHOLX UL NPUCOCOUHEHNDLX yAKyull. 

JlemMma 2. Ecau B—énoane nenpepoieneiti onepamop. muna Iuavcbep- 
1— Il] mudma, mo eeo pesorveenma npedcmasuma @ Bude OmNoWeHUA Oeyx 
AbIX Gynkyull, KascOaA U3 KOMOpPoLX UmMeem NnopAOOK pocma He éeoULUe 
10poeo (2): 

= D(a) 2 
(E—iB)t =7 > IDA <emMP", |AQ) 
(A) 

JlemMa 3. Ecau B—enoane nenpepolenoiii onepamop muna Iuaobep- 
a—Ilimudma, mo pe30aveeHma onepamopa B? npedcmaeuma 6 Bude omHO- 
eHuUA Yenow onepamopHok mynKyuuu D(A) K yeaott dynxyuu A(d), Kaocdaan 
KOMOpolLxX UmMeem NOPADOK pocma He Bollue nepeozo. 

BospeyleM B KBafpaT cucTemy (1), (2) mocieqoBaTebHO p pa3. Torga, 
304 onepaTopbl THNa TpayveHTa UW JMBepreHWHH, MOXKHO CHCTeMy ypaBHe- 
MU, nomyuupiuyioca u3 (1), (2), 3anucaTb B BHze 


[(G°G)" + Tn(x)lu= f, 


me Tn(x)—oneparop nopsqka <2m-2", n=2? (2). 
Tenepb 3ayauy Ha coOcTBeHHbIe UM MpHCoequHeHHBIe (PyHKILMH onepatopa 


" MOXKHO 3aMMCaTb CJIEYIOWHM O6pa30M: 


(E + uA —)Bp) En = BpSn-1, (4) 


fee A= (GIG) 27G 165%) 7, @) (GIG +. GG) = orpanwuennnll 
nepatop; By=(G1G" 1)", gn = (GG)"2un €) () — upocrpauctso dyHKuui 
G"G)"?u). 

JliemMa 4. IIpu Oocmamouxo 6orowom p onepamop By AbAKemcA one- 
amopom muna Iuavbepma — Ll mudma. ; 

Unea qoka3satTewbcTBa. CpapHum cucremy (1), (2) c cucremot 
"1 = f Cc COOTBeETCTBYIONIMMH KpaeBbiMa ycoBHamu. IloceqHaa cucTema 
jopoxKjaer onepaTopbl Ga, Ga, H MeTpukKa B mpocrpancTse Tpaj{MeHTOB 
KBHBaJIeHTHA MeTPHKe B MpocTpaHctTBe rpayHenTos Gu. Onepatop GCG 
BUIAETCA IPH OoJIbIIOM fn onepaTopom Tuna Tuanoepta—Imugqta B cHuy 
poficts (yukuuu Fpuua sagas Jiupuxse. Orciofa HM BbITekaeT JleMMa. 

~Haiizem p v3 nemmbi 4. Onepatop B, yqoBseTBOpAeT yCNOBUSM eMMbI 2, a 
nepatop Bp14— yCOBMAM JIeMMbI 3. SHauHT, onepaTop Bp+4 HMeeT PesOJIBBeHTY 
D(A)/A (A), Fae || D(A) < em! [A QA) << emial. ; 

Jlemma 5. Cnexmp ypaenenua (4) Ouckpemnbli. ; 

Teopema. Ilycmb onepamop B ob6aadaem caedyioujumu ceoucmeamu: 

1. Hs (Bu, u)=0 caedyem u= 0. , ) 


< eMlal® . 
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2. Onepamop B camoconpacennoli, enoane nenpepolenolil, C pesOAbéeny 
moti, Y KOmopoll 4wuCAUMeA’ U BHAMeHAMeNS MOzym OolMb B3AMoL He Bolu 
nepeo2o nopsa0Ka pocma. . | 

Ilycmb, Kpome mozo, onepamop A oepanusen u (E+ pA)? oepanunent 

Toeda cucmema \coOCMeeHHOIX U NpucoeOUHeHHoIX BeKMOPOE YpaeHeHL 


(E+ pA—B) fa= Bhar, 2=0,1,..., 


nNolHa 6 Npocmparncmee | npu POocmamo4ukO MAAOM uw. ; | 
Jloka3aTeuvbcCTBO. Tak Kak onepatopp) E+pA u (E+pA)?* orpay 
HHYCHLI, TO OHH MepeBOAAT BCIOAY MVJIOTHOe MHOKECTBO BO BCIOAy MVJOTHOR, 
Cyenap sameny (E+ pA)f =g, AocraTouHo noKka3aTb, ¥To nosHa B |) cucTes 
Ma COOCTBEHHbIX UM MpHCOeAHHEHHbIX BEKTOPOB ypaBHeHHA 


(E—)B(E+ vA) ) gn = B(E+pA)t gnu, n=0,1,..+ 
uu, o6osHauuB B(E+yuA)1=T, ypaBnenua 
(EB —47) oy = 1 Dp: 


IIpeqnosoxHM, YTO CHCTeMa COOCTBeEHHBIX HM NPHCOeAMHEHHBIX BEKTOPOBI 
nmocmeqHero ypaBHeHHa He MOHa. Oro 3Ha4yHT, YTO eCTb NON POCTPaHcTBOK 
QCS, optroroHabHoe BCeM COOCTBeEHHBIM HM TIpHCOeAMHeEHHbIM BeKTOPaMh 
ypaBHeHua (5). OHO HHBapHaHTHO OTHOCHTeIbHO T°, u E—AT* umeer B & | 
OrpaHHyueHHbIH OOpaTHbI. PaccMOTpHM YacTb Ta onepatopa 7", mexauly1o BF 
Q. Tak Kak 4HCIMTeb H 3HAMCHATeJIb Pe3OJIbBeHTbI ONepaTopa B — uempie 
(yHKUMH He BbIUe NepBoro NopAAKa pocta, TO pe30JIbBeHTbI ONepaTOPOB 
T, T*, T, OOnajatoT Tem xe cBoicTBOM. Onepatop T;, He uMeeT coOcTBeH 7 
HbIX (PyHKUMH, H MOSTOMY eFO Pe3OJIbBeHTa HE MMeeT TOOCOB WU ABJAeTCA) 
wesoH dyHKuvel He BbIIMe MepBoro nopsagzKa pocta: || (E — 172) I< ema 

OueHuM Telepb POCT pesOJbBeHTI ONlepaTopa 7, Oonee nogpo6Ho, BoC 
MOJIb3OBaBIUMCb TeM, ¥4TO ONeparop B—camoconpsxeHHHI. Jina 97oro) 
HanulleM: 

T*=(E+pA*)1B, B=(E+p/A’*)T", 


E—)B = E—i)(E+pA)T 4+ pA* eA = (64 pA) (ET) An 


| 

IIpeqnouoxKHB, 4TO \ He ABJISeTCH COOCTBEHHBIM 3Ha¥eHHeM onepaTopos B 

u T", yMHOXMM Mpefblqyulee paBeHcTBO cyeBa Ha (E —AB)! u cnpaBa Ha 
(E — AT"). Tonyuun: 


(E—)T*Y* = (E—)B)1 (E+ A’) —p (E—2B) 1A (EAT; 


B3AB HOpMy OT OOeHX YacTel paBeHCTBa, NOJyYHM HepaBeHCTBO: 


|| 
| Im A | 


JE+ A+ pe eat (E273) 4]. 


[Im x] 


\(E—ATO) AIS 


O6o3HauHM Yepes a yroul Z LIA agai B HeM BBINOHAeTCH Hepa- 
BeHCTBO 

Be SOrieiy oy —VE+ A‘ 

ME OT) Sima l2 t+ 41S Sez A 


B HONOMHMTeENBHOM K @ yrae \((E—ATZ) 79, ¥)|<e"ll, Tax Kak 
((E —iT.) 19, ’)—uenaa dyHKuua oT A, TO MbI MOxKeM K Heil IIPHMeCHUTb | 


Teopemy Pparmena — JInnyeneta o pocre uenbix dynKuna. V3 stof TEOPeEMBI — 
culefyeT, YTO BO BCeH MOCKOCTH A BbINOMHAeTCA HepaBeHCTBO | 


|((E —AT 5) 49, 9) |< Mi (¢. 9). 
200 


TO 3Ha4HT, 4TO (EB s:aT,) = C, rye C—orpanuyennptit onepaTop, HIM 
Be (E—iAT.)C, orkyzra GSB, TL=0, 7. ec. ana 9602 Tee= 
=(E+pA")"Be = 0 npu ¢=£0. Orcioga Bp =0 npn oO, x MBI lpHu- 
OJMM K TpOTHBopeyHio C NepBbIM ycsJOBHeM TeopeMbI. SHauHT, Q=O0, u 
McTeMa COOCTBeHHbIX HM MpHCOeHHEHHbIX (byHKuMi ypaBnerua (5) nonna BS. 

Cneactsue. Ecau 6 npedvidyweti meopeme samenums mpeboeanue 
epanuuennocmu onepamopa (E + uA)! mpebosanuem Ouckpemnocmu cnexmpa 
nepamopa A, mo meopema ocmanemca B CcuAe. 

JlelicTBuTebHO, B3AB Tora hy, He Mpunasyiexkatlee cnekTpy, 3aMeHHM 
mepatop uA wna onepatop pA+ pA, p + By =A. Aanpneliee foKasa- 
€JIbCTBO OcTaeTCA Oe3 H3MCHeEHHA. 

IIpHMeHuM MpHBeeHHbIe JeEMMbI H Teopemy K ypaBHeHnio (4). Tak Kak 
TepaTop Bpy41 MOOX*KUTebHbIH, TO ypaBHeHHe (4) HMeeT MOJIHy!IO cHcTemy 


OOcTBeHHBIX H NpHCOeAHHEHHBIX BeKTOpoB. 3HauNT, 2-9 cTereHb 3agaun (1), 
2) wMeer MOJIHyIO CHCTeMy COOCTBeHHBIX HW MpHcoe{MHeHHbIX (yHKUHit. 
Ipumensa semmMy 1 u Teopemy BsoxeHua C. JI. CoOonepa (2), nowyuum 
eopemy: 

Teopema. Cucmema co6cmeéenxolx u npucoeduHennolx gynkyut 3adauu 
Jupuxae cuasKo saaunmuueckoti cucmemot (1), (2) umeem noanyto 6 L?(D) 
ucmemy COOCM6eHHOLX U NPUCOeOUHEHHoLX YyNKYUL Npu OoCMamMo4HO MAAOM w. 


a 


Tloerynusto 
16 11 1955 


WATHPOBAHHAA JIHTEPATYPA 


1M. H. Bumuk, Matem. c6opn., 29, B. 3 (1991). 2C. JI. Co60meB, Hexo- 
Opble MpHMeHeHHA QyHKUMOHAIbHOTO aHasH3a B MaTeMaTHYecKOH du3sHKe, JI., 1950. 
T.Carleman, Math. Zs., 9 (1927), 4M. B. Kea gum, JIAH, 77, Ne 1 (1951). 
F. Browder, Proc. Nat. Acad. Sci. USA, 38, 39 (1902). 


Jloxaagm Akagemun nwayr CCCP 
1957. Tom 112, Ne 2 


M. POSEHBJIAT-POT 


TEOPHSA MEPEXAUH HH®OPMAUHH YEPES CTOXACTHUECKHE 
KAHAJIbI CBA3H 


(ITpedcmaezeno axademuxom A. H. Koamozopossim 20 VII 1956) 


1. Tlouatuve cToxacTHy¥eCKOrTO HCTOUHHKA, HOHATHE CTO 
xacTH¥ecKOrO KaHawsa; COeRHHEHHe KAaAHAMAaA C nH Ta tou M 
ucCTOYHHKOM. B cratTucruyeckoH TeopHH epeqayn NPOAYKUMA BCAKOTO | 
HCTOUHHKa HHbopMauuH A MOHWMaeTCH Kak HEKOTOPbIli CAYYaHHBIA TIPOUeCc; | 
MCTOUHMK CaM OMpefeIAeTCH C MOMOL[bIO CTOXACTHYeECKOM CTPyKTYPbI 9TOPO 
mpouecca HW, CweOBaTebHO, XapaKkTepv3yeTcA Kak B (?). CroxacrHyeckus 
KaHaJl XapakTepH3yeTca: a) IIIEMCHTAMH, KOTOPblIe MOTYT BXOAUTh 
B KaHaJ; B KaKJbId MOMC€HT Tt MO2KeT BOHTH OHH HW TOJIbKO OJMH 3JIEMCHT 


X-, IpH¥eM 3TH SJIeMeHTHI OOpasy!oT MpocrpaHcTBo c Mepol (2W_,-7_, w,) (tEL); 
6) 9CEMCHTAMH, KOTOPBIe€ MOTYT BHIXOQUTb H3.KaHasa; BKam- || 
Wbli MOM€HT t H3 KaHadla MOXKET BbIXOAMTb OHH UW TOJIbKO OMMH, SJIEMeHT Y_, 
TIPHYeM 9TH SJIeEMeEHTbI OOpasy!oT MpocTpaHcTBO c mepok (Bz, Ls, Yx)} B) 3a- 
KOHOM TepejauH, KOTOpbIi 3ayaeTCAH C MOMOMIbIO MVJIOTHOCTH BepOsAT- 
HOCTH BBIXoJa 3a spema [t, t--n] u3 KaHana snemeHta yl% rn) =” 
= (Oa ne) EVl4*+7], ecH W3BeCTHO, 4TO y BXOJja NOCTYNaJIH 9JIeEMeHTHI, q 
oOpa3yiollve mocmeqoBaTembHOCTh* x = (...X_4,%p.%,.--) EU, x EU, ce 
T. €. C NOMOMbIO cucTem dyHKuM xl ml (yl4 nl) x). Tp aHHoM x Ue 
cyujecTByeT (*) (IpHTOM TObKO OfHa) BeposTHocTHad Mepa Paga( |x) B | 
B=...XB1X BX Bi X ..., ABMAIOMAAcA NpooMKeHHeM JaHHbIX pacmpe- |} 
evleHul. | 

Bygem o6osHayaTb 3aaHHblii STHMH 9yleMeHTamMH KaHan uepes A= | 
= [H, Paya( |x), BS). Eoam 


ca (yl ttn] | x) i tn] (yt4 tn] | [—oo, t+n}) 


qa Beex yl ttre Bl4+r], x EMU, tE7, n>O0, Syzem roBopuTb, 4TO MMeeTCA | 
KaHawd 6e3 npeABocxumeuua. Ecau 


aif Cen (ylt tml | x) = lf tend (ylé fn) | xlt—m, tn) 


ana Beex yl ?rrl Ee Blt An], EU, CEJ, n>O0, Cynem TOBOPHTb, 4TO HMeeTCA 
KaHaJ Cc KOHEYHOH NMamaTbio. Havmenbuee. yncio m, qa KOTOPOrO 
OMMCaHHOe HMeeT MeCTO, Ha3bIBalOT WaMATbIO KAaHAawa; eCIM OHA paBHa 
HYJIO, TOBOPsIT, YTO HMeeTca KAHAN C HE3SABHCHMBIMHM WyMaMH. | 
Ilycrb umeetcs vcrouHHK A uw Kanan A TakHe, uTO MHOKeCTBO 93]IeEMCHTOB 

YU., KOTOPble JaHHbIH HCTOUHHK MOXKeT TPOK3BeCTH B MOMCHT t, COBNayaerT 
C MHOXKECTBOM 9JIEMEHTOB, KOTOPbI€ MOFyT BXOJHTb B JaHHbIlt KaHaJI B MOMCHT 
t, HW 9TO AA Bcex tE/. B 9TOM cuayyae roBopsT, YTO JaHHbIii HCTOUHNK 
NUTaeT aHHbI Kanan. Ecam yanupiii ucrounuK A muraer KaHas A, Tom 
Ha BbIXOfe KaHasla oMpeyesaetcA ucrouHuK B; onpeyensetca TakxKe JBOMHOH © 
vcTrouHHK AB. : 


* Bytem ynotpe61sTb o6o3HayenuA u3 (2), HHOrga HWKHUM HHeKCOM yKa3bipaa HC- 
TOUHHK, K KOTOPOMy OHH OTHOCATCA. 
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sss KaHadla C NHTAWMLMM ero HCTOUHUKOM. Uepes 
o603Ha4vM none nenoyex y!@4*""  ycroguuKa B. IIpu jaHHom 

MHHKe, MHTAaIOUleM KaHaJl, onpefennetca nlf ftn—al (xlt t+n—1] | ylt t+n—1)) 

caegopatenbuo, H (Al **"—4)| pl *+"—4l) vax cpequee suguenue cryyaiiHolt 
exe H (AS OPS Ye Fetes ye ma PR ite 9d te i 

oti (x, y) =—y7}. log aa (xlt. tin—i] | ylt teat 


i 


Onpegzenenue. Sutponue Kanaaa A, nutawmeroca ucrounn- 


mM A B MoMeHT ¢, Ha3bIBaeTca BenHuHHa H y(A}B) = lim M gol'ti5t" 2 (x, ¥) = 


= lim n.H (Ale tl) ples") (ecau stor upeien cyllecTByer). 
no-o@w 

Teopema 1. J[aa cywecmeoeanua H;(A | B) neo6xoduma u docmamouna 
yuMupyemocms no ‘esapo C (1) nocaedoeameavnocmu 


1 (Agen x Bisn A tin—1i]} x BY ‘Aah ee ej (Bexn| BY Et tath (n net l, 2. 4); 


pure H;(A | B) —npedea amux cymm. Jlocmamounoim ycaoceuem Oaa 
ozo, umoOet H;(A | B) cywecmeoegana u 6blaa KoHeuHa, sBARemcA cywecm- 
ogaHue u KOoHexHocmbs H;(B) u H;(AB), npusem @ amom cayuae H,(AB) = 
= H;(B)~H:(A |B) (cxodumocme nonumaemca 6 Cmolcae cmpemaenua 
| KOHEXHOMY 4UCAY UAU K +00). 

Herpyguo joka3aTp gaa H;(A |B) teopemy, ananoruunyto Teopeme 3 x3 (2). 
Sem McKuOUNTS cayyall, korga | H}” (B)| = oo, | H}”) (AB)| =0o no kpafineli 
fepe jaa oguoro t€/, m>>0, uMeeT MecTO CJeqyiollaa Teopema. 

Teopema 2. J[na ecex Kanan0eg C numanmwumu ux ucmoxHuKamu 
imeemca H;(A|B)=H(A|B)=const (t€/) (ecau ama axmponua cyiwecm- 
yem) *. 

3. CBoictBa 6;(A|B) u G(A|B). 

Onpegeaneuue. Ecan fi" (x, y) crpemutca 0 BeposTHOCTH k 
7,(A{B), 6yqem roBopuHTb, uTO uMeeT MecTO cBOHcTBO G;(A|B). Ecau 
TO CBOHCTBO MMeeT MECTO Asia Bcex £€/, OyfeM TOBOPHTb, YTO MMeeT MECTO 
-BOHcTBO G(A{B). 

Tycrp git 5t™! (x, y) = lf *"l (x, y) — aly **7 (y). 

Teopema 3. Jlza mozo umo6et KkaHan A c ucmounuKxom A o6aadaa 
eolicmeom &+(A|B), xeo6xodumo u OocmamouHo, 4mo6el nocacdosamearb- 
jocme cayxadnelx eeauaun git fer) (x,y) (n= 1,2, ...) NOOUUHAAAC. 3AKOHY 
joApuiux uucea. JIAa amozo Oocmamo4Ho, 4mobol UmMeAU MeCmoO OOHOEpemMeHHO 
eolcmea G:(AB) u G:(B) uau «mobo lim D,,f\,or"—t (x, y) = 0. 

n=O 


Teopema 4. Ecau umeemca xanan A cnamamowo eduxuya u ucmo4- 
wx A npedcmaeasem npocmyto mapKoecKyio Yyenb, mo Jdocmamo4HeLmu 
JCAOGUAMU, Moco, 4mobol uMeNO mecmo ceolicmeo G:(A|B), seasomca: 


n—1 


a) lim n®2- >’ Digg stel(x, y)=0, ecau a, ,.,>0 (1<i<on); 
k=0 


i= max (1—a, ,.,); 1—7#=O(n-*) (0<8<1) **; 


1<i<n—-1 peta 
n—1 
6) lim n?- ba D,8%57") (x,y) =0 60 ecex cayranx. 
Tl co k=0 


HerpyaHo Joka3aTb gaa §7(A|B), € (A|B) Teopemsi, aHanorugHbie Teo- 
yemam 7 H 8 43 (2). Ilycts L(P4g)— UpocrpaHcTBO BCexX eHCTBHTCJIbHbIX 
byuKuuit f (x,y) nepemenHol (x,y)€UxB Takux, uTo Mas|f (x, y) |< 09. 


* B yactHocTu, TeopeMa BepHa Jd KaHaJIOB C KOHe4HBIMH MHOXKECTBAMH COCTOAHHH 

f_ y Bxoza uw B_ y Buxoga (7 E/). : 4 
** 3yecb a; ;,, 0003Ha4al0T KOS@OHUHEHTLI SproquyHocTH (*) MapKOBCKOH WenH : 
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i) 
I 


y 
; 


nocaedosamensrocms dyakyui flr itm-(x,y) (n= 1, 2,...) He moocem 
cmpemumeca Hu K Kaxot dynKkyuu us L (Pas) 6 Cpednem. | 
4. CrauwuoHapHble KaHadJbl, MHTAWMNeECA CTANHOHAPHEIMU 
UCTOUHUKAMHE. 
Teopema 6. Ecau xanaa A cmayuonapxoli u numaemca cmayuonap- 
Holm ucmounukom A, mo u ucmounuxu AB u B cmayuonapxo *. 
Teopema 7. Ecau xanaa A cmayuonapen u ucmounux A, numato-~ 
ujuli e20, makace cmayuonapen, mo H(A|B) cywecmeyem u Koxexna. 
Tlycte gi "3) (% Y) = Baya ay (% Y)- _ 
Teopema 8. [za mozo umo6e cmayuonapnolt KaHaa A, numaroujuucn) 
cmayuonapHoim ucmounuxom A, o6nadan ceolicmeom G(A|B), neobxodumo ) 
u docmamouno, umobel nocaedosamenbHocme Cayuatinolx Beaudun gl? ne (x,y) = 


= £4 (A 8) (Tx, T"y) noduunsnace 3saxony Oorowux aucea. Jas amoeo Oocma- 


mouno cywecmeoeanue ceolicme G (AB) u 6 (B). 
Teopema 9. /Tycme umeemca cmayuonapHolti Kanan A, numarowutcr 


CMAYUCHAPHLM UCMOUHUKOM A mak, 4mo: a) By (4) py (%Y) EL(P,,); 5) Co 
wecmeyem HeKomopan yHKYyUA £4, _(X,y)EL(P4,) makan, 4mo nocnedo- | 
BAMENLHOCMS Ly a1 py (XY) Np Nn—>co cmpemumca 6 cpeduem (6 L (P 4.) | 
K B,,_(x,y). ITpu amux ycaosunx ** ecnau ucmounxux AB asapeoduseckull, 


umeem mecmo ceoticmeo & (A|B). 
H3 meopemot 8 caedyem, umo Oana G(A|B) apeoduunocmo ucmouxuKa He 
Heobxoduma. 
Teopema 10. B ycaosunax meopemut 9, ecau ucmouxux AB apeodure- 
ckuu, nocaedosamerbHocmbs cayraliHelx 6eAUYUH | 
glo") (x, 9) = Sacaya(T'*, Ty) (n=0,1,...) 
NOOUUNACMCA 3AKOHY OOALBWIUX 4UCeA. 
5. PyHAaMeHTaNbHaA NeMMa Melinwtelina (°). . 
Onpegenenue. Vcrounnk (cTroxacruyeckui mpouecc) A perymap- | 
HbIM, eCJIM OH OOJlaqaeT KOHEYHOH, He 3aBHCALLel OT BpeMeHH 9ZHTpoOMMeli | 
H(A) % cBolicrsom € (A). 4 
Onpegenenue. Ilycrs F (A) — MHoxecTBo Bcex HCTOUHHKOB A TaKHX, | 
uTo: 1) A Mower nuratb Kana A; 2) A perynapubti; 3) sHTponuaA KaHama | 
A c ucrounnkom A, T. e. H(A|B), cyulecrByer, KoHeyHa H He 3aBUCHT OT 
BpemeHH; 4) wumeeT mecTo cpBolicrso ©(A|B). B tTakux ycnoBpuax GOyyem © 
ropopuTb, uTo F(A) oOpa3syeT peryaAAxpHo npucoequHeHHOe K 
KaHany A MHOKeCTBO HCTOUHUKOB. a 
Onpeyenenue. Kanan A peryaapHit, ecnu on 6e3 mpeqBocxumle- 
HHA WM peryJIApHO NpWcoeqMHeHHOe K HEMY MHOKECTBO HCTOUHHKOB He TYyCTO. 
Onpeyenenue. Hasopem peryaapHohH mponycKkHol cnoco6- 
HOCTbIO KaHawia BenmuyMHy C=sup[H(A)—H(A|B)], rye sepxuaa 
rpaHb Oeperca mo seem A€F (A). Hckmouaem u3 nallero paccmorpeHua 
cayyaH C == -+ 00. 
Tlanee Oyyem npegnouaratb, 4TO MHOxecTBa cocTrosHu Yl, JMCKpeTHBIe 
(KOHeYHDIe WIM CueTHbIe), a B,—moOple (t € /). Mycrb Kanan A peryasapuniit, 
C KOHeYHOH NamaTbio m. Uepes xlf—™ fn] (1 <i<N,) Oynem o6osnayatb 


[= »é en | — 
Nzuenouek MHomecrBa WI "1 eK Wena Muepes Bette! 


N-¢— W3MepHMble MHOxKecTBa NpocrpancrBa Bl” +71 


* 2 in 
IIpu KOHEWHEIX  MHOMKECTBAX COCTOAHHH Yy BxOfa WH Y BbIxOfa, cm. (*). ABTOp osHa- 
KOMHJICA C paboToH (°), Korga BCe pe3yJIbTaTb, comepxallveca B (1,2) HW B HacTosiler 
3aMeTKe, yKe OblIM NMOmy4eHbl. 
ha 
OTH YCOBHA BbINOJHAIOTCA JAX KaHala C KOHeYHBIMH MHOXKeCTBaMU cocTOAaHHit y 
Bxona H y BbIxOa: MIpH 9TOM, ecm McTOUHHK A sproquyeckHii H KaHan A o6maqaeT KOHe4- 
HOM MaMATbIO, HMeeT MeCTO cBOLicTBO (A |B). 
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Onpe ne ae " u = Ilyctb X}— mo60e mnocTosHHOe 4HCN0 (Ox et) 
—m, t+n—1 . ae = 
ymny {x; } (1 <is<N,) uenouex npocrpancraa YM!" pa. 
ae & a3 JMIMMOH, eCIMCyUlecTByeT Takada rpyina H3MepHMbIX MHOKECTB 
alf, f+n— {t, f+n—1 : t, t+n— ee 
3; mpocrpauctsa & ; NTO: 1) By tel (1 <é <N;) ne mepe- 
meearoTch Mexpy cool; 2) Pag (By t*— 3] g—™ 1) 1 (1 SEN). 

PynAaMeuTatbuasr ueMMa DMeliymtTeHua. Ecau xkanaa A pe- 
AApHblu U C KOHe4HOU NamMAMbIO mM, MO CKOAb Obl MaNO He Oblao h >O, 
pu Oocmamouxo 6oreuiom n cytyecmeyem d-pasauauman epynna {x\—™ 7" 

; f—m, oe — 
<i<N;) yenovex npocmpancmea U~™ "4 ¢ yucaom uaenos Nz, > 2"°- | 
de C — peeyaspnaa nponycKkHasn cnocobxocmb KaHaaa. 

6. DyHAaMeHTaaAbHbIe TeopeMb llennona (*). Tycrs npogyk- 
Wa HekoTOporo peryJapHoro ucTouHHKa A MONeKHT NMepegaye yepes He- 
OTOPHId PperyMAPoHbH Kanan A c koHeuHOH NamaTpIo m. Ilycrb 9u- 

0 


spousal ucTouHuKa A paBna Hy, a peryiApHad mpomyckuasd cnocoOuocTh 
0 it} 0 
canana A papna C, npuuem A ¢ F (A). Tlycth x, € WU, (« €) —Munoxecrsa 
0 


SOCTOAHHH UCTOUHHKa A. 
Ileppaa Teopema Iennona. JTycmb Oanet: 1) peeyaapnoui Kanan 
C peeyAApHOu nponycKHot cnocobxocmo1o C wu KoxeuHot namamoro m; 


0 
) peeyaspnolt ucmownuk A EF (A) c anmponueti H,<C. Ilycmb Oano 
0 


2>0. Toeda npodykyuro ucmounuka A, HaduHaa Cc momenma ty, mModKcHO 
3aKOOUposamb MaK, 4mMobel OolAa BO3MOINCHA Nepedara 4epes KAHAA, HALUHAA 
c momenma t—m. IIpu amom cyiwecmeyem dynkyusn n’' (t,t, &) makaa, 4mo 
NPOOYKYUA UCMOLNUKA pasdeAnemMcA HA “aCMUYHole Yeno“KU 


we , (0) 
a\ ae ‘a 3 
i ay X (R) xe eey * 4 nly (Rk a) et 9 ee to) 


fi +1 
Prune n> n' (tf, t°—, ») a) i 

anes , &), Kax0aAa us KOMOpELx nepetidem 6 HeKOMOpYtO 
yenouky 


. 740) 
X AR) m? X (Rk) m4? els X Ah) a nlk)_y (k = 0, i anaes = ts 


u, nepedasaa 3my wYenouKy 4uepe3 KAHAN, Mbl NO Yenouke, noAYUeHHOl Ha 
6blx00e KAHaNA, mMOICeM C BeposmMHNocmo10, npesocxodsmuyeli 1 —e, NpasuAbHO 


(4) 


Onpedeaumo yenouky «}° °. Imo onpedenrenue cocmoum 6 mom, 4mo e Ka- 
(R) 

4ecmee ah 0") Mol eblOUpaem Yenouky, Haubonee BeponmAyto npu OanAolx n\”) 
nocaeOHUX aNeMeHMaAX YenoukKu, NOAYLeHHOU Ha Bolxode KAHAAA. 

Bropas Tteopema IllenHuHona. B ycaosuax nepéeott meopemol Kod 
moncem Ovimb é6ol6panH makum oOpas0m, 4mobel cKOpocme nepedauu Oolaa 
Kak yeoOHo b6ausKa K Ho. 

Asrop BbipaxkaeT rayOokyio OmaroqapHocth aKxagq. A. H. Kosmoroposy 
3a TIOMOULb TIpH BbINOJIHeCHHH 9TOH padorHl. 


MockoBcKHit rocyapcTBeHHbId YyHHBepCcHTer Tlocrynusie 
um. M. B. JlomoHocosa 20 VII 1956 


WHTHPOBAHHASA JIMNTEPATYPA 


1M. Poseu6aatT-Port, Tp. 3-ro BcecowsH. Matem. cbe3fa, 2, M., 1956, erp. 132— 
3, 2M PosenoOnaTr-Pot, JAH, fl2, Ne 1 (1957). *® AH. Koumore> os, 
OcHOBHBIe NOHATHA TeOopHH BepontHocteH, 1936. 4 P. JI. Mo6pymun, AH, 102, Ne 1 
p>). 5 A. A. Xuuuu4, Yen. matem. wayK, 11, 1(67) (1956). ® A. Feinstein, 
nst.. Radio Eng., Trans of Prof. Group on Information Theory, 4, IX, 1904. 
7C. E. Shannon, Bell. Syst. Techn. J., 27 (1948). 
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Jloxnnagn AkagqemMun Hayk OF OF OF 4 
1957. Tom 112, Ne 2 


MATEMATHKA)\ 


B. A. CTATYIABHYYC 


ACHMMTOTHYUECKOE PA3JIOQKKEHHE JIA HEOJHOPOJHbIX 
. ILENEH MAPKOBA 


(I1pedcmaeaeno axademuxom A. H. Koamozoposesim 20 VIII 1956) 


Visyyaerca HeoqHopogquaa web Mapkopa c KOHeYHBIM UMCIOM Ss > 1 BOs- 
MOXKHbIX COCTOAHHH @,...,@s H BEPpOATHOCTAMH Mepexojfa Po 3 COCTOAHUA 
é, B (e—1)-m wary B cocTrosHHe é B k-M Wary. 

Ilycrb cayuainad BemmunHa Cc) ognauaer uncno monaqanuli B cocrosHne 
€, 34 Tleppple 7 waros. Torga qua BepostTHoctn P,(m) cayyaiHOMy BeKTOpy 
Cr = (C,..., C0) npunatp sHayenve m=(m,,...,ms) Ip ycNOBMH, 4TO 
€y @CTb HavaJIbHOe COCTOAHHe, CMpaBeqHBa Cleqyroulad Teopema. 

Teopema IJIycmb co6ajwdenol yCaoeus: 

A. Rie AD Onn sobeix «, B, Rk, l, ede nocmosnnaa h>0, 

B. Muoorecmeo cocmosHuti yenu obpasyem odun cytmecmeenneltl KAACC. 

C. Pane yenu r paeen s (3). 

Toda Oana mo60e0 % u yenozeo k>>O pasHomepHo no ecem (tmy,..., MMs) 
6ydem 

Rk 


( = = Glee mrs 4 \ 
LD eed REP) =n) pene TD 58 (#))+ 0 (<aapp)- (1) 9 
30ecb 


g,_,(*) = exp [— 4/2 Qn’ (*)] 


1 
V (2x) A, 


naomxocmo (s — |)-mepHoeo HOpMaAbHO2o pacnpedeneHusn 


(1) (s—1 
a me Vee HF 
V oe V ps» 

3 (%) ys . 
EW <n, DO <n; Keadpamuunaa mopma Qn(X) = Qn(%,..-,Xs—1) Nonoocu- 
menbro-onpedenennan; An —onpedeaumens amot gopmot. Py; (it) saeanemcs 
MHO2O4NEHOM CMeneHu He Bollue 3] om KomnOoHeHM BeKmopa it = (it,,..., its). 


Koappuyuenmot mnoeounena OelicmeumeAbHodl, 3aeucAm OM % UN, HO PabHO- — 
0 
MepHO Opeanuuenol no ecem nN. Pr; (— 5, Gs-1 (x)) o3Hauaem, 4umo emecmo cme- 


neneu —it, Oepymca npouseodHLle om gs. (xX) no Coomeemcmeyrowetl Komno- . 
Heine He("). 


Ecau ycaogue C xapywerno, Ho r>1, mo @ paeexcmee (1) s caedyem 
3aMeHUMb HQ fr. 


JlesHHrpancKuh rocyapcrBeHHbIli yHHBepcHuTeT TocrymHst0 
um, A. A. )Knanopa 20 VIII 1956 


UMTUPOBAHHAS JIATEPATYPA 


1B. A. Cratryasaputyc, JAH, 107, Ne 4 (1956). 2C. X. Cupax RHHOB, 
[IpeqeibHble Teopembl JWI OMHOPOAHBIX wWeneli Mapkospa, TamKent, 1955. 
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Joxrnann Akagemunu nayr CCCP 
1957. Tom 1412, Ne 2 


MATEMATHKA 
U3AH W39-NEM 


O JIAHEHHOM IKCTPANOJIMPOBAHHA JHCKPETHOrO 
ONHOPOAHOPO CULY4AHHOrO NOWA 


(ITpedcmaeaexno axademuxom A. H. Koamozoposoim 20 VIII 1956) 


Onpegenenune. JIHCKPeTHEIM OFHOPORHEIM Cu YYaHHHIM 
OJI€EM HasbIBaeTCH CeMCHCTBO KOMIIJICKCHbIX CJIyYaHHbIX BeJIHYHH x (s, ft), 
je s,¢t uembie H — co <s<00, —co<t<ow, Takoe, uro M|x(s, t) P< 
Loo H 

By, (s, t) = M[x(s+m,t+n)x(s+t)] (1) 
€ 3aBHCHT OT mM Hn. . 
 @yukuna B,(s, t), OYCBHAHO, ABIACTCA MOMORKATEMbHO-oNpeseeHHON 4H, 
Je€OBaTeJIbHO (CM. HampHMep, (?)): 


Bx (s, t) =A \ ellA+te) dF. (A, p), (2) 


ne F(A, uw) — HEHOPMHpoBaHHad AByMepHad (byHKWUHA pacnpeyemeHua, Ha- 
BIBAeEMaA CNeKTpaJIbHOH MPyHKUHeH Nona {x(s,t 

Ilycts H,— MHHHMaJIbHOe JIMHEHHOe 3AMKHYTOe TOMMpocTpaHcTBo, cojep- 
<aljee BCe BeJIMUHHbI X(s, t), a H,(t)— MHHHMasbHOe JIHHeEHHOe 3aMKHYyTOe 


OMMpocTpaHcTBo, cosepxamlee Bce x(m,n) C —w CM CwUunct. 
)603HadHM , 
. Se Sala: (t). (3) 
Ecam 
Sy glee (4) 


O OMHOpOmHoe cIyyahHoe nose {x (s, t)} MbI HOSOBeEM CHHTyJAPHHEIM. 
Kaxybli auemeHT x(s,¢t) moma {x(s, t)} OHO3SHAUHO MpescTaBusaerca B 


Wyle CyYMMBbI , 
x(s, t) = 1(s, t) +&(s, f), (5) 
ye &(s, t)€ H,(0), a n(s, t) oproronambuo HH, (0). 
Tlom02%xuM 
p(s, t) = || 4(s, f) ll ®. (6) 
OueBu HO, 


p(s, t) =p(s’, t) =o(), 


0 (ti) <p(te) mp ty< tp, 
aK TO CYIeCTByeT 
lim p(t) = 02. (8) 
t+ --0o 


Ec 
= M|x(s, t)|? = || x, (9) 


) OfHOpOAHoe cuyyaliHoe Mone {x (s, t)} HasoBeM pery TAPHBIM (Cp. (eee ye 
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HerpyHo BuyeTb, YTO AIA Toro, YTOObI OAHOPOAHOE cayyanHoe mon 
{x (s, t)} Oblm0 peryJIApHbIM, HEOOXOAMMO HM JOCTATOUHO BBINOJIHeCHHe paBeH 
cTBa S;, = 

Ykaokem HaslaraeMble Ha CieKTpaJbHy!0 (PyHKUMIO yCJIOBMA, rapaHTHpyw-) 
UHe peryAAPHOCTh MM CHHTyJApPHOCTh moma {x (S, t)}. 

Teopema |. J[aa mozo umob6ol odMOpooHoe Cay4atinoe None {x (s,t)} 6v1N0 pe 
2YAAPHbIM, HeOOXOOUMO U OOCMAMOUHO BoINOAHeHUEe CACOYIOWYUX YCACBUL: 

a) mepot dF, (h, p) u dFy(h, x) du (m. e. npouseedenue Me pol dF , (A, yl 
Ha mepy du.) abcoaimmHo Kenpepolenot OHA OMHOCUMeAbHO Opyeod Ha Keadpa-y 
me —n<henr, —TQUKT; 

6) Oaa noumu ecex (omHocumeansHo mepol dF ,(h, =)) sHaMeHUt i 


mT 


| toe (azarae) 


sab (10) } 


Teopema 2. JIna mozo umo6et odKOpodnoe cayuatinoe none {x(s, t)} 
OblnO pezyAApHolm, HeoOxodOUMO Uu Oocmamo4HO, UMOOeL e20 CneKMpPAAbHYK 
Qynkyuro moxcHO OblAO npedcmaeumb 6 Bude 


A bp 
FrQsu) = | VIL Qn) Pde Ody, (11)) 


2de G (ik) —nekomopan dynkyusn, neyOoiearwan Ha ompesKe [— Tt, T] U maKaA,) 
amo G(r) —G(—x)>0, a L(A, uw) — omauanaa om HYAA noumu ecrody B) 
dG (4) du komnaexcuaan dynkyua, npedcmaeumasn 6 Bude 


oo 
L(A, vw) = >) InQ)e-'™ = (In(d) EL2(dG(d)), n =0,1,2,...). 


n=0 


Teopemp! 1 uv 2 qaioT ABe dopMbI HeoOxoA_MMOorO HM AOCTaTOYHOrO yCJIOBHA | 
perysspHocTH. OTMeTHM, 4TO CNeKTpaJibHad CYHKUMA peryJApHOrO OHO: | 
pogHoro culyYakHoro MOA He OOA3aTebHO aOCOJOTHO HeMpepbiBHa, Kak M10: 
Ka3bIBaeT CJIeAyIOWLHH MpocToH mpumep: 


x (Ss, t) =x (0), 


rye x(t) — peryJApHad cTalwoHapHad CayualiHad mocdeqOBaTembHOCTS. 
Teopema 3. J[na moeo umo6ol cnekmpancnan gyHKyUuA peeyaapHoed 

OOHOpoOOHoeo Cayuatinozo noan {x (s, t)} 6elaa abcoawmHoO Henpepolenoti, Heob- 

xo0umo u Oocmamouno, umobol x(s, t) moo2cHO OeLao Npedcmaeumb 6 Bude | 


+00 +00 


x(s, fj > Pai Amn (s—m, t—n), (12) 


n=0 m=—=—oo 


20e {u(s, t)} —cemeticmeo nonapxo HekoppeauposaHHolx CaYyuatiHbLx BeAUuUN Cc 
nocmosxHou Oucnepcuet. g 

Teopema 4. [aa mozo «mobs odHopodHoe cayyatinoe none {x (s, t)} 
OblN0 CuHeYyAApHblm, HeoOxodOUMO u OoCMamo4HO BeboINOANeHUe Ha ompeske 


—TIAKT nowmu ecwody (omxocumeaoHo mepot dF x (id, %)) ycaoeua 


dF, (2, &) 
| 198 (aa, aan) A = — 0 (13) 
dF, (x, @) 
20e ce ae — acoomHo HenpepeieHan acme mepo dF x(k, ) omuocu- 


meAbHo mepol dF, (A, m=) du. 
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Bygem cunrats, uto Mx (s, t)==0. Tycrp 


x(s, m) =8(s, m) + (s, m), (14) 


€ 7 (s, m) = proj. x(s,m), a B(s, m) oproroHambHO He (—1). 
H y(—1) 


O6o03HauHM 
oat (Ss, .t) ft (15) 


[cHo, 4TO 39Ta BeMUMHA He 3aBucHT oT s.) Torga om OyNeT ABIATHCA cpej- 
MH KBapaTHyHOl OWMOKOM JMHeliHOrO SKCTpanoMMpoBaHHA Nowa Tse t)t 
1m- 1 waroB Bnepeq OTHOcHTebHO NepemenHoli t. B npnaoxwKeHuax Ta- 
if 3aflaua eCCTeCTBCHHO BO3HHKaeT B CJlyyanx, Korga ¢ urpaeT ponb Bpe- 
>HHOH NepeMeHHOH, a s — npocrpancrTBeHHol. 

Teopema 5B. 
m 


of, = In| D} loa) PAF. (, 2), (16) 


ny b=0 
|) x \ 
Thee dF, (2, w) 
i [is | log bie gearar a 


ynkyuu op (A), (AG y,) onpedeastomca u3 coomHowenuii 


an co} (17) 


: +00 
exp [5 400 + >) Ax (A) a | = (A+ AS+ GAC +...5 (18) 
k=1 
pe ey dO, 2) 
An (= so | ei log Colearts Tr) ae (19) 


B wacmuxocmu, 


C 1° dF, (A, ¥) 
oe = 2 \ exp es \ log (gecioyaE| da adi. ws ™). (20) 


®Mopmyup (16), (20) nogo6upt d@opmysiam Ko.wmoroposa (°,°) aA CpeqHero 
Baj[pata OWMOKH IKCTpanOJIMpOBaHHA CTaWHOHapHbIX CwyyaliHbIxX mMocseyo- 
Te JIBHOCTeH. 

OnpegeneuHue. OnopoqHoe cmyyalnHoe moe {x (s, t)} HasbiBaeTca 
OJG€M MApKOBCKOrO THIa, eCJIH prog: ‘ Peace t) IpHHaQIeKUT JIH- 

AE 

SHHOMY 3aMKHYTOMy MHorooOpa3Hi, HaTAHYTOMY Ha BeJIHUHHI x (s, t — 1), 
-mO< S<_+o. 

Teopema 6.1. H2a moeo umo6ol odnopodnoe cayuatinoe none {x (s, t)} 
1AO NONEM MAPKOBCKO2O muna, OOCMAMOLHO BbINOAHEHUA YCAOCEUA 


1 
Ey )=\\aa em (A)du npu ecex wo CQ, (21) 


le: 
a) G() — Hekomopas OelicmeumenoHan HeYyOolearoLaA O2PAHUXeEHHAA QYNK- 
If Ha OMmpesKe —T KAKT, npusem G(x) —G(—xz) >0; 
6) 1 (A) — Komnaekcnan dynkyua maxkaa, amo |l(A)| <1 u 
( __dGo) : 
\ te jpe a 
B) QO = {(A, w); 1 — L(A) e—* 0}. (23) 
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Il. Ecau none {x(s, t)} nenaemca nonem mapKoéeckoeo muna, mo cyte 
cmeyiom maxkue dbynkyuu 1 (A) u qg(h), “mo 


syn (0G yal 2 OO ey pee ae u ecex wCQ, 24) 
Fie Nae ei 7 


20e 


a) Q={(h, vp); 1 —L(A)}e~® #0}; 
6) |£(A)|<1 (—®<h <4); 
B) q(\) 20 (—®GA2). 


Ill. Ione {x (s, t)} seasemca cunzyanpHolm moeda u moAbeKO mozda, Koede 
q(h) = 0, u ReanemcAn pezyAApHolm moeda u molbKO moeda, KOeda 
F,(Q) = 0, 2de Q— donoanenue Q. 

Teopema 7. Ecau odnopodnoe cayuatinoe none {x (s, t)} Aeanemca peey 
AAPHbIM nolem MapKOBCKOzO muna, mo 


proj a(S; t) =| \ eilsat+(é—1)p-] | (A) dr x (A, 1), ( fs 
H ,(¢—1) AL 


20e 


ce dF, (a, &) 
Ry = i ao 
a jen oe mt) dw 


JlokasatTesbcTBa Teopem 1—3 u 5 NpoBO_ATCA aHaJOrHYHO oKa3aTeJb 
CTBaM COOTBETCTBYIOMIMX TeEOPeM VIA OfHOMepHoro cutyyan (cM. (?,°), a Take 
xe (8), 

Astop Omarogapen A. M. Araomy 3a nocraHoBky 3aayu, paCCMOTpeHHBbIX Bi 
HaCTOAMMLeM 3aMeTKe. 


Tlocrynuao 
20 VIII 1956 


WHMTHPOBAHHAA JIMTEPATYPA 


1 A.M. AraoM, Yen. matem. Hayk, 7, B. 5 (51), 3 (1952). % A.H.Koamoropos 
Boa. MY, 2, B. 6, 1 (1941). * A. H. Koamoropos, Mss. AH CCCP, cep. matem., 
No 1,3(1941). * F. Karhunen, Ann. Acad. Sci. Fennicae, A 1, Ne 37,3 (1947). § H.W 
Axuesep, Jlekuuu no Teopun annpoxcumaunu, M.—JI., 1947. ®J. L. Doob, Sto 
chactic Processes, N. Y., 1953. | 
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Hoxaagn Akagemun nayrx CCCP 
1957... Tom 112, Ne 2 


PHHPOMEX AHHKA 


Akajemuk JI. H. CEJOB 
aad 
O JHHAMHYECKOM B3PbIBE PABHOBECHS 


_PaccmMoTpuM paBHoBecve HM HeyCTaHOBUBIeecH JBUXKeHHe COBepwieHHOrO 
a C y¥eTOM BHYTPeHHHX CHJI TAPOTeHHA. 

Mbt nocrpouM lpuMep TOYHOTO pelleHuaA HesMHelHbIX ypaBHeHHii ABHIKe- 
A WM ypaBHeHHH paBHOBeCHA TaKHM OOpasoM, 4YTO pacmipeyesenve MOTHOCTH 
AaBJeHuA B NOKOAMeHCA Macce rasa Mp PaBHOBeCHH NpeycraBder cobot 
YaJIbHOe COCTOAHMe Jit HeYCTAHOBMBIWerocH JBYXKeHHA Ya3a B38pbIBHOTO 
la, BOSHUKAalONerO WH PasBHBaloujeroca Oe3 BbIJeJCHHA SHEPrH B NOKOSA- 
HCA Macce ra3a. 

BosmMoxHO, YTO OMMCaHHOe HHXKE ABJIEHHe MOXKHO paCCMaTPHBaTb KaK AB- 
HHe OCOOOH HeYCTOHYMBOCTH M€XaHHYeCKOM MpPHpOybl, KOTOPOe MOXHO 
NOJIbSOBaTbh JIA OObACHCHHA HEKOTOPHIX 9s:pPeKTOB, HaOmOaeMbIx B Tepe- 
HHBIX 3Be3Jax. 

YpaBHeHHA OHOMepHOrO HeyCTaHOBHBINerocd JBH2KeHHA Ya3sa co cbepu 
CKOH CHMMeTpHel BO3SbMeM B BHJe 
0M 


One ae ren: 
ar Axr*o; 


Spe! sr MoT eA Mm ee (1) 
d(p/e") | ,A(P/e") | th 
ee SAB aed Slip 

nae or 

HalHCaHHbIX ypaBHeHHAX OOO3HaYeHHA OOBIMHbIe H ACHbI W3 CAaMAX ypaBHe- 

H. OrmeTuM TowbKO, uTo {f —IrpaBHTawHOHHaA MOCTOAHHAaH, {1 -— OTBJICUeH- 

| MOCTOAHHAaA. 

_PaccmMoTpuM MOKOAIMHcCA fa3, B KOTOPOM XapaKTepHCTHKH COCTOAHUA 

CipeyeyeHbl 10 3aKOHAaM: 

20 A _ 90n f A? 
v=0; My=35rArs; op = G3 ie (2) 


1 = — 
ped Sale OR 


 @Mopmyur (2) onpegxemsiorT pemieHne ypaBHenui (1) mpu gOOOM TOJIOXKH - 
JIbHOM 3HayeHHH MocTOosHHOH A. MoxuHo paccMOTpeTb MOKOAMIHHCA TasOBbll 
ap B MycToTe C KOHeYHOH MaccoH, AIA KoTOporo MpH r< r* BepHbr PopMy- 
1 (2), a pH rr 3aKOHbI pacipeyeseHHA XapakTepHCTHK COCTOAHHA 
Nyrve. SakOHbl paBHOBecHA (2) YAOBJeTBOPAIOT TaK2%Ke YPaBHeHHAM Oastanca 
eprua HW Tepenoca H3sIyYeHHA IPH HeKOTOPbIX CHEMMaJIbHbIX CBOHCTBAX 
eUUHEHTOB NOPJOMeHHA HM BbIJeMeHHA ZHeEprHu « 

Ha ponte yqapHoH BOJIHBI, pacipocrpaHsloujeHca Co CkopocTbio C¢ M0 
KoAMemMyca rasy, qua M, p, V UM p JOJMKHbI BbINOMHATECA cCwleAyIoulMe 
\BEHCTBa (1): 


1 
* Jina Mojeau ¢ TOUCYHBIM HCTOUNHKOM SHeprH B WeHTPe 3Be3 Zbl OCTATOYHO ( ), UTOObI 
ci Wmv aol ie 
sbpuunenr’ norsomenHA *,onpesermca opMyJoM Buya % = Bo”T’, rne T — Temnepas, 
peceaee = 2,4. B.aacruocty, ecru v= —3,0, TO W= 5/4, UTO WaeT Pop- 
3—w—v _ 
ny, O1M3Ky1o K mopmy.ie Kpamepca. 


pa, mpugem 


3* 24h 


2.4 
Beis os 
oo = Fagl +5 i) ‘ \ 
cs 2 
2 2 eae 
v = e(1—-3); 
2 
Qa 2 — a 
a ee i sie a 
goer ae: Be a 


2 
rye a = {Pi/Px- 
JlerkKO T1poBepHTb, YTO CsIeqyIoulMe pocTbie PopMy Jbl OMpeesA!OT YacT- 
Hoe TOUHOe peleHHe ypaBHeHHl (1): 


2 rs. Seer tos "eke pope ou ee MAY: p | 
M 9 ja) Oe oe =+(#) 4 


rye K — pou3poubHaa NOJIOMUTeCJIbHAA NOCTOAHHAA. ‘ 


TlokaxeM, 4TO NOKOAUMiica ra3 MOXKeT TepeliTH B ABHxKeHHe (4) yepesy 
ylapHyto BowHy. B camom jesle, COOTHOWeHHA Ha yapHOH BOHE yOBJIEs 
TBOPATCH Nocye MOACTaHOBKH paBeHcTB (4) B seBbIe YaCTH, a PaBeHCTB (2p 
B Tipapble yacTH ycnoBul (3), ecu 


“oR Nk ATC ILS (BOnpAdY AS pS KS eee (BOnfA)"s (5 
Fleor, — pawuyc yapHolw Bosmbl. PaBenctrgpo (5) onpeyesseT, B YaCTHOCTE 
3aKOH J[BHXKeHHA YapHOH BOJIHbI. OueBHAHO, UTO NOJHaA SHEPrHA [BUKY= 
filerocd rasa 3a ()poOHTOM yyapHOH BOJIHbI. paBHa HavaJIbHOH SHeEprHu i 
3THX Ke YaCTHI rasa, NOITOMY HET HHKAaKHX JONOJHHTeJbHbIX MCTOUHMKOBI 
MeXaHHYeCKOH HJM TeMJIOBOH SHEPrHH; . BbISbIBAIOUIMX pacCMaTPpHBaeMot 
JBHKeHHe. | 

Pemenue (+) ABJIAeTCA YaCTHBIM BHOM ee o6ulero peweHua (7), B KO 
TOPOM HEeKOTOPbI€e MOCTOAHHbI€E paBHbI HYJIO WM KOTOpoOe laeT HeJIMHEMHBI 
HYyJIbCaHOHHbIe [BHXKeCHHUA Ta3sO0BOro Wapa; TaKHM O6pa30M, MNoyyeHHOE 
JBWKeEHHE C TOJIHbIM MOHOTOHHBIM pa3JIeTOM C 3aMeJJIAIOULMMUCA CKOPOCTAME 
ABJIACTCH YACTHBIM CJy4UaeM MyJIbCaIHOHHBIX JBH2KCHHU, XapakTepHbIX JIA 
meen. 

-o- Halnennoe MpocToe pellleHHe CYUIeCTBEHHBIM OOpas0M CBxA3aHO C paBeH 
TBOM. ¥ = "/,.. OfHAKO paCCMOTPeHHbI NPHMep HaBOAHT Ha MBICJIb O BOSMOK*) 
HOCTH BOSHMKHOBEHHA aHaJOrHYHbIX 9spPPeKTOB NOX WelicTBHeM MaJIbIX BOSMY=| 
men AIH Apyrax pactipeyesieHHH MOTHOCTH HW COOTBeETCTBeEHHO JpyrHux 
3HaueHHi y * 

B npeqiaraemoii 3aMeTKe MbI OOpallaeM BHHMaHve Ha OMHCaHHbI BbIUe 
‘HOBbIM B3PbIBHOH THI HeycTOHYMBOCTH MexaHMyecKOl npuposbl. JlerKo moKa-| 
3aTb, UTO 9TA HEYCTOMYMBOCTh He CBA3AaHa C HAJMYHeEM OCOOeEHHOCTH B ICHTPe 
-cuMMeTpHi. Moxkno yka3aTb M Apyrve MpHMepbl Takoli HeycToiiunMBocTH MPH! 
-OTCYTCTBHU CHJI TATOTeCHHA. 


Ioctynuso 
24 XII 1956 


UWHTHPOBAHHASA JIMTEPATYPA 


1 JI. H. Cenos, Metozn noqo6ua wu pasmepnoctw B Mexanuke, 1954. 2 C. Poc# 
‘cenany, Teopua nympeanun mepemennpix 3pe3n, WJ, 1952. 


: 

* Suauenve Y, BXofallero B ypaBHeHHe (1), MOXxHO MpHHATS PaBHbIM NOKasgaTemo nO# 

AUTPOMbI, He PaBHOMY. 3HaueHHIO Cy/Cy W3 yYCNOoBHAa (3). Torga, ucxoga us (4), MoxHO n0- 
Cree ‘cemeficTBO aHaJIOrHuHBIx Dente a 
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TPHIUPOMEXAHHKA 


r. ©. YEPHBIA 
3 


3AMAYUA O TOUEUNHOM B3PbIBE 
(IIpedcmaeaeno axademuxom JI. H. Cedoseim 23 VII 1956) 


Ilyctb B HekoTOpoii TouKe NoKOsuleroca OHOpo_HOrO raza Mponcxo,UT 
HOBeHHOe BbilemeHHe sHeprHH F, — s3ppiB. Bo3suuKkatoulad mp B3pbipe 
RTEHCHBHaA yAapHad BONHa MOCTelleHHO OCMaOeBaeT 10 Mepe ylaseHHA OT 
HTpa B3pbipa. TpeOyeTca onpeseuTb JBYKeHHe Ta3a 3a yapHo BONHOH. 
HaJIOrHuHO POpMyJHpyeTcH 3afava A TeyeHnult c NOCKHMH MW WHIHHApH- 
ICKHMH BOJIHaMH.) 

Jlo Tex Nop, N0Ka Ha¥aJIbHOe JaBJleHHe B ra3€ MOXKHO CUNTATb MIpeHeOpexKAMO 
WIbIM TIO CpaBHEHHIO C JaBJIeHHeEM 3a (POHTOM yjlapHOH BOJIHbI, ABH KeHHE 
BJINCTCAH ABTOMOJCJIEHBIM (CHJIbHbIM B3pPbIB); COOTBETCTBy1IOWlad 3ayaya HMeeT 
yqHOe aHasuTHYecKoe pewenue (*). [Ipw ocna6neHuu yapHoH BOWHbI NpeHe6pe- 
JeHHe HavaJIbHbIM JaBsIeHHeM — «IIPOTHBOaBJIeHHeM» CTaHOBHTCH HeOnycTH- 
bIM. S3ajaua O TOUCYHOM B3pbIBe C YYCTOM MPOTHBOaBJIeEHHA pelllalacb B IpH- 
MIM2KCHHOH TOCTaHOBKe IyT€M PaCCMOTPeHHA JBHXKeHHH, ONM3KNX K aBTO- 
yembHoMy (?,°), H B TOWHOM MOCTaHOBKe—MeTOJOM CeTOK C IIPHMeHEHHeM Je 
MacueTOB ObICTPOJeHCTBYIOWIHX BbIYHCJIHTeJIbDHBIX MaluHH (4, °). Hwxe jaeTca 
WeHve 3a]auH O TOYCYHOM B3pbIBe METOJOM Pa3JIOKeHHA pelleHHA B PAIbs 


ee) = 
bb cTeneHAM ¢= ais , Te {— OTHOWeHHe TenmoemKocTeH (°). 
YpaBHeHHA OJHOMepHOrO JBHKeHHA Ta3a BO3bMeM B Buse 
1 0? 40 0 
—— one ee i oe ye =0. (1) 
m eR” ot" m pt 


ijecb R — paccTOAHMe YaCTHUbI OT WeHTpa (OCH, MIOCKOCTH) CHMMeTPHH; p — 
aBJleHHe; p—MIOTHOCTb. HesaBHcHMbIMH TI@peMeHHbIMH SABJIAIOTCA BpeMs ¢t 
JlarpaHxkKeBa TepeMeHHaa m= f?r’/y, npwyem r— HavaJbHoe paccTosHHe 
ACTHIIbI OT WeHTpa (OCH, MJIOCKOCTH) CHMMeTpHH; p° — HavaJIbHax MJIOTHOCTb 
43a; y=1,2,3 aa TeYeHHH, COOTBETCTBEHHO, C MJIOCKHMH, UHMJHHApHye- 
KHMM H CcbepHuecKHMH BOJIHaMH. 

BplpaxkeHua JIA NapaMeTpoB MoTOKa 3a yfapHOH BOMHOH (C UHAeKCOM 


e30UKa) MOXKHO 3anHcaTb B cope: 


rt oo it 
cee Fe 0752 y—1 0 ai y—1 elt P4 0 
ater "iver agate” We \UALZoneniweae ts oer (2) 
+—-—; 
y—-1R5 


3necb R,(t)—3aKOH ABHXKEHHA yapHOH BOJHbI; p? H a, — JaBJIeHHe H CKO- 


bOCTb 3BYKa B HeBOSMYIICHHOM raze. 
_ Bygem uckaTb pellieHve CHCTeMBI (1) B Buge 


R=Ro+eRit+---- P=Potepit--- p= 2tp+... (3) 
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Torga, HCHO yx rpaHuynble YCJOBMA (2) WM TPOW3BeqA COOTBETCTBYH)- 
UHe BbIKIa\KH, = 


‘ _ 2 oe 0 RoRo Ro m: 
Pe ae 7% poe 
4 
re a a ; 
o Ss > 
4 Ae 2 ba [ae eR? (| 
i Ro(4x) 
2 af | v—t S2ly+ 1 
eee ) 4 
Ry Rt) ge q tt Rake po Rolty 1/¥ (4) 
2 ie Re ) 
c 1 ¢ @R 
pr = (Y—1) = \ Rydm v—1 \ ae dm — p}; 
0 m* * 


eo fp . r+1 a? 
1 | Po 2y R(t) | 


.-Tlepemennan ¢, cBa3aHa c m COOTHOMIeHHeM m= o°Ro (t1)/¥, oTKy a cate 


Ayer, uTo ¢, (mm) ecTb MOMeHT BpeMeHH, B KOTOPBIii yapHad BOJIHa Npoxo,Ur 
yepe3 YacTHy Cc JlarpaH2xKeBoH KOOpAMHaTOH m. | 
DMopmysibl (4) WaioT B pacCMaTpHBaeMOM MIpHOIMKeHHH peulenue 3ayau 
Kou (Ia ypaBHeHHi OfHOMepHOrTO. HeyCTaHOBMBIUerocA ABHXKeHHA Ta3za ¢ 
HavaJIbHbIMH JaHHbIMH Ha YAapHOl BOJIHe. 
1a onpeqetenua dyHKuuH Ro (t) B 3aqaye'O B3PbIBe BOCIOJIbSyeMCA 3a- 
KOHOM COXpaHeHHa 9Hepruu. TlomHad (KHHeTHYeCKaA H BHYTPeHHAA) 9Heprua 
ABYKyWerocd ra3a JOMKHa paBHATbCA CyMMe 93HeprHH Ep, BbIJeMBUeMCH 
Ip B3pbIBe, MH HavaJIbHOH SHeEpruu Ya3a: 


VG elnae sft tae 
0 


Syecb 2[(v—1) z+ oy] E = Ey (1 =1 npw v=1; 8,=0 npw vl; mpay 
yv=2uv=1 = E> ecTb dHeprua, OTHECCHHaH, COOTBETCTBEHHO, K equHue ; 
J\JMHbI WM K eMHHUe NoWaqM s3apsya). : 
TloqcraBuB B ypaBHeHve 9HeprHu (5) pa3momweHua (3), MpHBeyqem ero 
*K BUY ’ , 


[pat stg] + | tA 
RUE —B)lan = 24.000, 


Breyem = H3MepeHHA JVIMHbI WH BPeMCHH, COOTBETCTBeHHO, MaciTaObt 
lv 
= (E/ypi)" u L/a, w nonoKum R? = ou Ro/v=x (BemM4yuHa 9 cBA3aHa C 
Ggpeenuies q paGor (1,2) cooTHomeHHeM og = 1). IIpH 9Tom HanucaHHoe 
BbIWe YpaBHeHHe HpeoOpasyerctH Kk (popme OE EE ee ae 
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[290 sein] ++ gem l [ee + 


at ac SP BY Cr 9) 4 “at ot 
coca Pe), (x s)] b+sel/- = ay? * (8) ds — 


71 eet d 


1 Gilt zergra] eee ea (6) 
Os 


Yo Dy 
7% [em+ ew) (—s|" 


| Takum o6pa3om 3ajjaua 0 TOYeTHOM B3pbIBe B ‘paccMaTpHBaeMoM MIpHOsu- 
eHHN NpwBeyeHa K 3aqaye HaxXOMKAeHHA H3 9TOrO MHTerpo-qudpepenHavb- 
pro ypaBHenusa (PyHKUHH (x), 
IBUCAULeH OT OHOrTO MepemMeH- 
y Tro. 

OrpaHuyuMcs paccMoTpeHvem 
fauabHOrO NepHoya ABH KeHHSA, 
se. MaJIbIMH 3HaYeHHAMH xX, H 
SyqeM UCKaTb pellleHHe ypaBHe- 
aa (6) B Buye 

1 


Best Ad y) + ats 
(7) 


OrmertuM, TO coxpaHeHue lep- 
yo cJiaraemoro B 9TOM paye 
POTBETCTBYeT pellieHHio 3ajauH 
) ABTOMOJeJIbHOM ABHXKeHHH TIpH Puc. 1 

{4JIbHOM B3pbIBe, a COxXpaHeHHe 

IsyX MepBbIxX ClaraeMbIX COOTBETCTBYeT PeLIeHHI0 3aadH O B3pbIBe C ydeTOM 
POTHBOJaBeHHA-B HayasbHOl cTaqHH ABMKeHHA (*,°). 

JI aBTOMOJesIbHOrO [BHXKeHHA, HHTerpHpyA ypaBHeHHe 


R= 


a RY 


Vibe e ee 


a 
G ha gc “pe tt 6 Ow SB 


|) BO3Bpalladch K pasMepHEIM MepeMeHHBIM, HalijeM 3aKOH paciipocTpaHeHHsa 
yapHOH BOJIHBI B Buse 


+ (22500 2088n 
Pi a 


Ry = ( Eo pe p2l(v+2) - (8) 


ap? / 
2[v—1)7+5,]'— 
"a. 
¢ (7 + “) 
2 
Ha puc. 1 CIJOUIHbIMH JIMHHAMH HaHeCeHbl 


BEIUHCJICHHbIe 3HAaYeHHA & B 3aBHCHMOCTH OT Y 
upH y= 1, 2,3 4 MYHKTHpHbIMM JIMHMsAMH — TOU- 


Syecbh «= 


Lee uble 3HayeHHa a (1). IlpHOnmxeHHbIe 3HayeHHA 
Puc. 2 mpH y=1,4 BecbMa xopollio corsacyloTcAH Cc 
TOUHBIMH. 


Ha pwc. 2 mpeycraBeHbI BbIUHCJICHHbIe SHaveHHA A (yj, ¥) B 3aBHCHMOCTH 
vy upu v=1, 2,3. CormacHo JIMHeHHOH TeOpHH yueTa MpOTHBOAaBJeHHA 
Hayenve A npu 7 = 1,4 papuo 1,91 npu v=3(’) u 1,97 u 2,14, coorset- 
TBEHHO, pH v= 2 u v= 1 (7). TaKoe pacxoxjeHHe MOXxKHO OODACHHTb CJIe- 
yiouluM o6pa30m. Pasimune Mexyy 3Ha4eHHAMH JaBJIeHHA H MVJIOTHOCTH 3a 
‘KauKOM IIpH yyeTe HayasbHOro JaBJIeHHA HW MPH ABTOMO/CbHOM ABH2KCHHH, 
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XapakTepH3yemoe BesJIMYHHOM A, CTaHOBHTCA 3aMeTHBIM JIMIUb TOra, Kora 
CKayOK CHJIbHO OcaGeBaeT H KOFa, CeQOBaTebHO, He MpOHCXOAHT JOcTa- 
TOUHO CHJIbHOrO. YIVIOTHEHHA Ta3a B CKadKe. Takum O6pa30M, BJIMAHHeE Mpo- 

; TUBOJaBJICHHA HAYHHAeT CKa3bl 


BaTbCA JIMUb BTOH dbase pac 
TpocrpaHeHua yapHOM BOJIHBI, | 
Kora HCHOJb30BaHHe H3Jiarae 
‘MOH TeOpHH CTaHOBHTCH ye 
MaJIO OOOCHOBaHHBIM. 

Ha puc. 3 NpHBexeHbI JH) 
carysaa cibepHuecKOH CHMMEeT 
puu sHayeHHa p*/p? B 3aBlCH-) 
MOCTH OT paccTOAHHA JO WeHTpa] 
B3pbIBa, BbIYHCJICHHbIe Cormac: |} 
HO pa3JIMUHbIM TeCOPHAM: KPH} 
Ban / —B TpeAMOJO*KeHHM aB-} 
TOMOJ@JIbHOCTH JBM KeHHA (4), } 
Puc. 3. 3aBucumMocrb JaBseHHA 3a ()pOHTOM B3spbIBHOU I] — pv MHeEapH30BaHHOM pe-} 
BOJIHbI OT PaCCTOAHHA JO WeEHTPa B3PbIBa COPJIaCHO Ppa3- [IeHHHN sayauH oO B3DPbIBe Ck 
npoTupogaBsieHnem (7), I/I 
Ip pelweHHH 3ayauH B TOUHOM 
. MOcTaHOBKe MeTOJOM ceTOK (4); 
NYHKTHpHad KpHBad —TIpH MpHOM2KeHHOM peuleHHH ypaBHeHHa (6) c co¥ 
XpaHeHveM J[ByxX MepBbIxX ueHoB 'B page (7). TlocmeqHee pewieHHe XxOpoulo} 
corslacyeTCAH C TOUHbIM BIVIOTh JO 3HaveHHH p*/po= Pid. 


f 
Q3 06 05 1 2 Roe Ceo 


3 
JMUHBIM TeopHsm, L= V Ey /yp Y= 14 


Tlocrynn10 
18 VII 1956 


UMTHPOBAHHAA JIMTEPATYPA 
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ACT POHOMH fl 


H. Bb. AHBAPH 


O MNOJIAPH3SAWWH CBETA CYMEPEYHOrO HEBA B 3EHHTE 
(ITpedcmaeaeno akademuxom B. I. Pecenxostim 17 1X 1956) 


© B cenra6pe — oxta6pe 1955 r. na Topnoii o6cepparopuu Actpodusuyec- 
ro uucTuTyTa AH KasCCP (9 = 43°,2' N, } = 76°56’ E, h = 1450 m nag 


(4x1 MHTCHCHBHOCTH H CTeNeHH MOJAPH3alluH CBeTa CyMepeyHoro HeOa. HaOso0- 
2H BeJIMCb TIpH NMOMOMIH doTosekTpHyeckoro (doToMeTpa KOHCTpyKUMH 
8. MH. Moposa c cdotroymHoxuTeseM 
9Y-19 B kayecTBe MpHeMHHKa pa- 
auwu (cxemMa QMaOpu). CreneHb 
OAPH3aWHH ONpefenAacb NpH Mo- 
How NOMHBYHHNOBOrO NOMApoua 
MO MeTOAyY TpeX NOMOKeHHH, Uper- 
jomweHHoMy B. I. ®eceHKoBbM (?). 
OlaOntojeHuA Mpon3BoAuHCcb B Ye- 
WbIpeX  CHeEKTPaJbHbIX yu4acTKaX, 
bie IA€MbIX (PHJIbTpaMH c asppe KTHB- 
jim wiMHaMH BowH 470, 520, 570 
1600 mn - 
Ha pune. 1 B KaYecTBe MpHMepa $ 
IpecTaBJIeHbI cpeqHHe 3HaveHHA 
Tene NOJIAPH3allHH B 3eHHTE B3a- Puc. 1. Cpeqnue 3HaueHHA ‘cTeMeHH MoApHsa- 


3HCHMOCTH OT norpy2KeHHA Comutita IHH B 3€HHT€ B 3aBHCHMOCTH OT NOrpy2KeHHA 
Comnma mo Ha6mozeHHam 24 wu 25 oKTAOpA 


3@ (Zo= Zo—90", THe Z@— seHUT- — jo55 Fr, (Ilynxrup — Teoperuueckaad KpHBaa) 
si0e paccTosHve Cova), moJy- 

Me Hubie 10 YTpeHHHM HaOlo0jeHH- 

‘am 24 uu 25 oxTa6pa 1955 r. HaOmtojqaemble 3HaveHHA CTeNeHH MOJApH3salluu 
(B 3CHHTe JIA BCeX JJIMH BOJIH Ip Bcex nNorpyxenHuAX CosHWa 3aMeTHO MeHBILe 
TeopeTHYeCKHX 3HaYeHHH MOApH3auHH cBeTa 1-ro NOpsAAKa pacceAHHA, BbIUHC- 
I€HHbIX JIA peseeBCKOli aTMOcdepbI c yyeTOM aHH30TponHu MoseKyul. (Ha 
puc. | BepXHAA KpHBaAd NpefcTaBlaeT TeopeTHYeCKy!0 NOJApHsalMlo pH ak- 
Tope JlenouapH3auHH, paBHoM 0,04.) Kak BuqHo u3 rpaduka pu. |, xof crenenu 
MOJApH3alluH He OAMHAKOB JIA pasJIHYHbIX AMH BoH. Jina CHHHX Ayer 
(. 470 my) Ha KpHBOl HMeeTCA TOPH3OHTaIbHaA OOACTh MpHMepHO NOcTOAHHOM 
TOMAPHZalMu, COOTBETCTBYIOWad HHTepBaly Morpyxenult Comnua oT 8° Jo 
11,5°, uTo xopowio cormacyetcas c HaOsmoqeHHamMH Apyrux apropos (°, *). 
OToT TropH30HTambHbIi yuacToK yMeHbINaeTCA B 3eseHbIX sy4ax (A 520 Mu) 
u HcuesaeT B KpacHbIx (4600 Mu). Kpupas,cooTseTcrBylollai KpacHomMy yuacTKy 
ciekTpa, XapakTepH3yeTCA JOBObHO MVlaBHbIM TajeHHeM. 

Oco6eHHOroO BHHMAaHHA 3aCJIyKHBaeT TOT (aKT, YTO TPH NMorpyKeHHAx 
Connua or 5 yo 9° cTenenb NOIAPH3allHH BOSpacTaeT C AIHHOM BOJIHbI, a pH 
norpyxeHHuax Conia OOmbUuXx 9° Ha6miogaetca OOpaTHan KapTuHa. IIpH mo- 
rpyxenuax oT 10 go 14° nomspHsaluA BCHHAX JIyy¥axX 3aMeTHO MpeBOCXOANT 
NOJApH3auHio B KpaCHBbIX. 

Vcnomb30BaHHavA MeTOMKa HaOsIOJeHHM MO3BONAMa MpOH3BOAHTb OWeH- 
Ky yrula 9, OOpa3s0BaHHOrO MVIOCKOCTbIO MOMAPH3allHH HM MJIOCKOCTbIO BepTHKadlH 
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Comuua, KoTOpas Jenanacb ¢ TOUHOCTHIO 2—3°, TouHocTH: u3MepeHHH 3aBHCeJal 
TaKKe OT THLAaTeJIbHOCTH HaBOAKH HHCTpyMeHTa Ha BepTHKas CouHa, 4TO er 
Jlalocb ¢ TOUHOCTHIO 1—2° no 3apaHee BbIYMCeHHOH stemepuie. 

TIpopeyennbie HaOOJeHHA MOKa3bIBalOT, YTO B TeYeHHe CyMepeK B CHHHX) 
HW 3@JI@HBIX JIYUAX. MWIQCKOCTb NOMAPH3aWH B3CHHTe COXPaHAeT CBOE HallpaBies 
HWe BIVOTb JO norpyxenua Comnua B14—15°. IIpu 6onee rryOoKux norpyxe 


HuaX COJIHIUa MuIOCKOCTh Ha¥YHHaeT MOBOpayHBaTbCA B OAHOM HalipaBJieHHy) 
Kakux-u60 pe3KHX HeMpaBHJby 


t HbIX KOeOaHHi HallpaBJleHHsh 


10 


ni wee 470m TIJIOCKOCTH NOJIAPH3auHH Tako 


see 520m“ TlOpAKa, Kak OblwIO MOMyeH 
: I. B. Posex6eprom mo HaOwroje=) 
7° 0M ~~ sm 1940 r., MpOHSBOAMBLIMMs|, 
ca nog Mocksol (*), HaMH He 


eee ees 000 6% PF FP Oe 


10° 


| 10 
NS 


0 we coe eo ohh % 98 08 e PO e gg DOO EO rniiG 


o POF oe eee Pe Oe goes Fee eg gee 


iY 


ads 10° 15° o6HapyxeHo. M3 npuBeyeHHnix 
Jo rpaukKOB 3aBHCHMOCTH yIJla QF 

Puc. 2. Sapucumocrb yra @ oT norpyxenuaConn- OT NOrpyKeHhA ComHWa BUAHO, 
ia No Ha6mofeHHam 25 X 1955 r. UTO 3HAYeHHA Yrula © OCTAIOTCHS 


JIOBOJIbHO MOCTOAHHBIMH B TeYeHHe | 
OoNblieH YacTH CyMepeKk. OTyeubHbIe OTKIOHeHHA nopayKa 2—3° (HJM MaKCl 
MyM 5°, KOTOpbIH HHOra BCTpe¥aeTCA) MOLT 6bITb BbIZBaHbI OLWHOKAMH HaOsW 
qeHui M MM HeJIb38A NPHMNHCaTb PeaJIBHOrO 3yHayeHHA. OyHako BO BpeMA rsryOo 
KUX CyMepek, HauvHas c 14—15°, a unor- 
ya W paHblle, MponcxoquT cucTemaTuyec- JO 
-KHH MOBOPOT IVIOCKOCTH MNOJApH3alluH. 
TIpu sTOM cTeleHb NOJAPH3 alu COCTAaBJA- 
eT okoOIO 10%. Hauyano u3MeHeHHA Ha- 
TipaBJIeHHA MJIOCKCCTH NOMAPH3al\Hu .mpo- 
HCXOJMT HeEOJHOBPpeMeHHO BO BCeX y4aX. 20 
Kak BugHo u3 pce. 2, 25 X 1955 r. B kpac- 
HbIX JIy¥aX yroJl p OCTAaBaJICA MOCTOAHHDIM =§ 
B mpeyenax 1—2° BnaoTb Jo norpyxKeHua ~\ 
Connua B 12,5°. Tlocne storo yroa cucte- §& 
MaTHYeCKH yBewIHuHBasIcAH. B 3eeHbIX 10 
CHHHX Jy4aX TakOrO pe3skKorO H3MeHeHHA 
He HaOsofalocb. STO pasmuyHe B MON0- 
XKEHHH MVJIOCKOCTH NOMAPH3aluH JIA CBe- 


Ta pa3JIM4HbIX JVIMH BOJIH, NOBHJMMOMY, an 19° 15° 
HaxOJUTCA B CBAH3H C Ppa3JIMUYHeM B xoje ; KS 
M3MeCHeHHA CTeNeHH NOJIAPH3auuu AJA 
5S Puc. 3. 3aBucuMocTb OTHOWeHHA 479/Jeo9 
Jyuew pasHblxX VJIMH BOJIH. oT norpyxeHHa ComHua 10 Ha6I0,eHHAM 
ConoctaByleHHe XOJa MWHTCHCHBHOCTH 24 X 1955 r. | 


cyMepeuHoro CBeTa B 3eHHTe B pa3svIHu- 
HbIX JIyYaX NOKAasbIBaeT, YTO pacMpefeseHve S9HEPruN B CilekTpe CyMepeyHOrO 
CBeTA JOBOJIbHO ObICTpO H3MeHseTcA. Kak BHAHO M3 pc. 3, OTHOLWeHHe HHTeH- 
CuBHOCTelt [479/149 C MOrpy2KeHHeM ComHWa cHayasa Bo3pacTaeT, JOCTHraeT Ma- 
KcuMyma lip 9 uu 10° comHeuHoro Norpy2keHHA HM 3aTeM ObicTpo nagaer. [pu 
9TOM AOCTHTAaloTCA 3HaYe€HHA MeHbue, YeM Te, KOTODPble ObIIH BHayase CyMe- 
pek. (Ta xe KapTHHa MMeeT MeCTO JIA OTHOWMEHHA I 479/J 599, OMHAKO MaKCHMYM 
MeHee BbIparKeH.) . 

AHaNOrHvuHblit XO AA OTHOMEHUA ['g79// 507 ObI MOmyyen T. I, MerpemuBH- 
mm (°) No HaOmogenuam 1942—1946 rr,, npoBoyuBuumca Ha rope Kaxo6uau 
(AOactymanckasl O6cepBaTopus). Takum o6pa3oM, no Mepe norpy2kenua Comnua 
cBeT CyMepeuHOrO HeOa B 3eHHTe CHHeeT JO Mo~10°, mocme uvero HayMHaeTCA 
nokpacheHHe, NpHyeM NpH rayOoKux morpy2xxeHuax ComHla CyMepe4yHbIit cBeT 
Oonee KpaCHbIli, YeM BHayase CyMepek. 

Kak BHAHO 43 COMOcTaB/JIeEHHA XOa H3MCHEHHA OTHOWEHUA I'479/ I go9 C XONOM 
H3MeHeHHA CTeNeHH NOMAPH3alNH P. B pasHbIX JlyyaX, B OOWAaCTH BOspacTaHHA 
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‘bo /J 600 (Mamie NorpyxkeHuA) Pp > Peyy,'a BOOMACTH yOurwaHud I g7o/T 99 (6osb- 
i€ NOrpyXeHHA) Pxp >Pcux» TOT cbakT HeMCcpeACTBeHHO yKa3bIBaeT Ha TO, 
S/OBBEPXHHX CJIOAX aTMOC(Pepbl HMCeT MECTO OTHOCHTebHOe yBeMMUeHHe JOH 
{MONAPH3OBaHHOTO (HIM OYCHb MAO MOJApH30BaHHOrO) KpacHoro H3J1yYe HHA. 
§PXONA H3 STOO, MOKHO 3aKJNOYHTb, YTO BbIUe 100 KM saBHcuMOCTh pac- 
HHA OT QIMHbI BOJIHbI He ONpesesneTcaA 3aKoHOM Peses. TlocKkonpKy 3Ha- 
Be tPHo YCHJIHBaeTCA KpaCHblli yuacTOK cleKTpa (pH OAHOBpeMeHHOM yObI- 
HHH CTENe€HH NOJAPHSallMH STOO H3JyYeHHA), MOMKHO CYHTATb, YTO MO Mepe 
HATHA, HAYHHAA C BbICOTbI! OKOIO 100 KM, B aTMOctbepe NOABJIAIOTCA 4Ya- 
SMUbI, pacceMBalollive HelTpaJIbHO IMO axe NO 3akoHy ~ At. Tlocnequuii 3a- 
iH AeUCTBUTeJIeH JI YACTHIL, Y KOTOPbIX BemHUMHA « = 2rp/k (p — paquyc 


fCTHUb!) mopayKa 10 (°), T.e. p~1074 cm. Takyto Ke BeMYHHY MbWIeBbIX YacTUL 


BepxuHelt aTmocdepe nosyuua ®. JlunK (’). 


Ta6uuna f 


KospuuuenThl KoppeALHA AA pasnH4HEIx nMorpyxenu Connma 


Asch’ MH 


pH onpenese- 2° 4° 6° 8° g° 10° 42° 
HHH Npospay- 
HOCTH 


pH onpenenne- 
HHH Nosa- 
pusauun 


470 | 445 | — |-+0,63} +0,87} +0, 41|+-0,73]+-0,81]-+-0, 79 
020 unu 570 546 +0, 61] +0,80} +-0,58} +0, 41|-++0, 76] +0, 96}+-0,57 
Ta6Omuna 2 
| 4° 5° 6° | yl By 9° | 10° ase de | 13% 44° 
i 
0,76 | 0,73 | OPCORI ORGAN INO a4 | 0,53 | On53 | OF 53s Oval | OFASa O34 
OLA || Ont WW Ose: |) Olah |) Wye || C98 O50 |), ORAS |, Oso |) Ons ) O28 


| SaksroyeHHe O IpHCyTCTBHH Ha OOJIbIIMX BbICOTaX UAaCTHI, MeTeEOPHOH TIBWIU 
oruacyeTcaA Cc pe3yJIbTaTaMH HaOsloJeHuH Apyrux apropos. B uacruoctu, 
oddmerictep (8) cuuTaeT, YTO MeTeOPHaA MblIb MpHcyTCTByeT B aTMoctepe 
a Bbicote 90—180 Km. 

Jlenomspv3auvaA cBeTa JHeBHOTO HeOa JOBOJbHO XOpOWO OObACHAeTCA 

ITHYECKOH AHH3OTpOTIHel MOJIeKyJI BOSyxXa UH BJIMAHHeM pacCeHHHA BBICLUUX 
opayKos (9). OqHako MpucyTCTByrolve B aTMOCHepe adpO30JIH Take MOryT 
<a3bIBaTb JIENOMApHsyrolllee JelicTBue. B cBA3H C 3THM ObIIO MpOBeeHO cpaB- 
2HHe CTeMeHH MOMApHsallHH cCyMepeyHOrO HeOa B 3eHHTe C KOSPHUMeHTOM 
pospaunoctu. Kosdduunext npospayHocTu onpesesanca H. HW. Osyunuu- 
OBOH MO JHEBHbIM HaG/HOJeHUAM JO NOVA IIA yTpeHHHX CyMepek H Mocwe M0- 
YAHA — JIA BedepHHX cyMepekK. HaOs10feHuaA BeJIHCb B TpeX CNECKTPaJIbHbIX 
SlacTAX c o*pPeKTHBHBIMH JWIMHaMH BoH 445, 546 uw 636 Mp. 
Tipu pasaMuunprx norpy2xXeHuax Cova Olpefesialach KOppeIAUMA MexKTy 
remleHbio NOApusalluu B Myuax 470 uw 520 uu 570 Mu, c OMHOM CTOPOHE!, 
ostPHUHeHTOM TpoO3spayHOCTH aTMOcepbl COOTBETCTBeEHHO B wtyyax 445 
46 Mu“ —c ~pyrol. SHavenua KOspuuUveHTa KOppeJAWHH, NOJIyYeHHble 
0 7 uu 8 HAM, c KOSppbuuHeEHTaMM MpospayHocTH (oT 0,547 yo 0,805 qua 
uHuxX U oT 0,748 yo 0,887 AA seeHbIX Jy4el) npHBeseHbl B Tau. |. 

Kak BugHo u3 Tabs. 1, yBepeHHad NOJOKUTeMbHaA KOppeJALMA MO yuaer- 
I pH norpyxenuax 9—10°. [pu Apyrux morpyxkeHHAX KOppeJAUMA Xy2Ke. 
OYYeHHbIi pesybTaT WOKa3bIBaeT, YTO NOMYTHeHHe aTMociepbl yMeHbIUaeT 
WIAPH3auHIO CBeTa cyMepeyHOorO Heba. 

ConoctaBjleHHe yTpeHHHX HW BeYepHUX 3HaveHHM NOJApH3salluW CBeTa CYMe- 
sYHOTO HeOa NOKa3bIBaeT, ITO CTeNeHb NOJIAPH3 all, KaK MpaBuJiO, YTPOM BBILe, 
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yem Beyepom. B taOm. 2 mpuBeyeHbl cpeqHHe 3HaveHHA CTeNeHH NOJApH3a- 
WH B CHHAX JIy4aX OTJeJIbHO 10 yTpeHHUM Hi deel ks HaOJOJeHHAM MA pas 
JMUHEIX Torpyxkenni Cownua. 

STO pas/Hune MexKy yTPeHHHMH H BeyepHHMH 3HaveHHAMHM CTeMeHH NOMA 
PH3alHH MOFyT ObITb OOyCJIOB/eHbI TEM, UTO Ha TopHoH acrpodusnyeckoli OOcep 
BaTOPHH, MpOspayHOCcTb aTMOCHepbl YTPOM OObIYHO 3aMeTHO BbILUe,YeM BeYepOM 


ActpodusuueckHit MHCTHTYT E IlocrynHo 
Axkayemuu Hayk Ka3CCP 17 IX 1956 


UMTHPOBAHHAS JIMNTEPATYPA 
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MATEMATHYECKAA @H3HKA 


b. Tf. KOPEHEB 


NJIOBbBIE BOJIHbI B TOHKOM HEOFPAHMHYEHHON MJIACTHHKE, 
JIEXKALJEM HA CIJIOWIHOM OJHOPOAHOM OCHOBAHHH 


(1Tpedcmasaeno axademuxom C. JI. Co6oneeoim 18 VII 1956) 


B sToH 3amMeTKe pa3OupaloTcd 3aauH O TeNJIOBbIX BOJHaX B TOHKOL 
JaCTHHKe, TOMMMHA A KOTOPOH Masa, MH NOsTOMy MmpesMosaraetcs, YTO TeM- 
epaTypa MO TOJMMHeE HE MCHACTCA; yJ[eJIbHaA TeMJIOCMKOCTb C, MJIOTHOCTb Pp 
} KOSPPHIHEHT TeNJOMNPOBOAHOCTH A MNOCTOAHHBI; KOOpAHHATHBIe OCH x, Y 
acHlOJIOKUM B CpeyHeH mviockocTH. Ilonox%xHM, 4TO NO BepxHeli MOCKOCTH 
fajanbl TpaHHyHble YyCNOBUA TpeTbero pOfa, HH2KHAA MOCKOCTb IVJIOTHO 
JompukacaeTcaA CO CIVIOWHbIM H OJHOPOJHBIM B TJIOCKOCTAX, MapaJJesbHbIX 
Wxy, OCHOBaHHeM. Sta 3ayaya uMeeT MHOrO COmlero c 3afqayaMu 06 u3srHGe 


eS Ha CHJIOWHOM YIpPyrOM OCHOBaHHH (>) HW Te€CHO CBA3aHa C 3afayaMu 


" Cuayana pasOepem BCIIOMOraTeJIbHYy10 sanayy. Ilyctb K HeorpaHHyeHHor 
‘WaCTHHKE NPHJOXKeHbI WCTOUHHKH Tella gs = A, Sinwl sinax sin By + 
i+ A, coswt sinax sin fy. Torok tensa, yxoyaujero yepe3 BePXHIOIO MJIOCKOCTD, 
| 603HauaeM 9, MW wepes HM2KHIOIO MVOCKOCTh G2 = (A; sinot + A,coswt) xX 

< sin ax sin by. Temnepatypa nuiacTHHKu T=(A3sinwt+A,cosot) sin ax sin By, 
*,= 07. Buocd B vpaBHeHHe TeMJOMPOBOAHOCTH BMECTO Gj, Jo, 93, 7 UX 
SbIPaxKeHHA WH IpHpaBHuBaA KosdbuuHeHTs! pH sinwt u coset, NomyyHM 


ai PeyMe= —coA, A, oA, 2 A,, 
ih (@ 4582) A, =coA, Ae 8A, £ AG: 


(1) 


Mexyy Koasdpuuvenrtamu A;, Ag u Az, Ag CYWeCTBYIOT COOTHOMeHHA, 
MIPeNeJIAeCMbIe CBOHCTBAMH OJHOPOAHOrO CIVIOWHOrO OCHOBaHHA. 

Tlomo2kuM, 4TO CBOLiCTBa OCHOBaHHA onMcbIBaloTcaA sagpamu K,(r), Ke(r), 
tak 4TO IPH JeHCTBHH eJMHHYHOrO HCTOUHHKa, HM3MeHsAIOWerocA MO 3aKOHy 
sin@t, TemMlepaTypa BepXHeli MOBEpXHOCTH OCHOBaHUA M3MCHACTCH N10 3akOHy 
—— = K,(r)sinwt + Ke (1) coswt. Ilostomy, ecIM MbIl HMeeM HCTOUHHK coset, 
0 TeMIlepaTypa BepXHel NOBepXHOCTH OCHOBaHHA H3MeHAeTCH MO 3aKOHYy 


T, = Ki (r) cost — K, (r) sinot. 


Orcioya serKo OMpeyesuTb 3aBucumMocTH Mexyy As, Ay u As, Ag. Jhelict- 
3UTEJIbHO, CCIM Ha OCHOBaHHe JelicrBy!oT HcTOUHUKH A, Sinwt sinax sin by, To 


TY = Py(a, B)sinwt +. P,(a, 8).cos wt, (2) 
221 


re 55 | | 
Pi (a, 8) = ( \ Ki (V x? + y?) sin ax sin by dx dy, 
ae 
—co —00 G3 


co Oo 


P,(«, 8) = \ \ Ka (V x2 + 9?) sinax sin By dx dy; 


—oO —oO 


B Hauiem cayyae P, (a, 8) = Py (7), Po (% 8) = Pe (1), t= VES, nostom, 
T® = A, [P, (7) sinwt + P2 (7) coset]. (4 


Ecaa kK  MOBepXHOCTH OCHOBaHHA  MpHOKeHbI HCTOUHHKM Ted 
A,sinet sinax sin By, To ; 
T®) = A, [P; (x) cos wt — Ps (x) sin of]. (6 


BpeyeM uA COkpalleHuA 3allHCH o603HayeHHA 


Py [AAy? a 8] — coP -- 1 => ®,, Pa [\hy? + 3] + cwP, = ®,. (6 
Torya - 


AM +40, 4 _ = A,P2 + A,Px 


Son O8epparol ° WrocnaeeCOe nS 
| —;P 
A; = ET haus St ree (7 
1 2 
@,P,— OP 
Ay= A, tS 4 A, 
pe i” 


HerpyqHo y6eQuTbca B TOM, YTO MO CyulecTBy, He Hapyliadt OOMHOCTU 
MOXKHO OrpaHWyHTbcA paccMoTpeHHem catyyan Ay=+0, Ay =O; Torga HCKOMa’ 
(yHkuua T Oyyer uMeTb Buy 

A, si i ; 
Pe ee {[P,P, + ®,P,] sinot +[®,P,;+,P,|cosat}; 8 
ec ds = LE Amn Sin amx sin Bry, TO 
A, nn S12 2 * Sin BY f 
sft fap) P, + ®,P;] cos wt}. (9 


Ecum Ha nary jelicrByer TOveYHBIt HCTOUHUK Tensa Qsinet, TO 
co oO co cO 
T os us [sino \ \ cos ax _Cos By da dB Suenen \ \ cos oe By da | , i 
00 ( 8) 00 a(a, 6) 
rye 


H+ vito 
bP ara» Ole = apo, 


Qty PopMyJy MoxHO 3anHcaTb B BUJe 


Q 1Jo (vr) dy rJo (yr) dy 
P= — | sitob\ eee co . i | 11 
2 (5 \ Dstehinivine of ®s (y) | nme 


BocnoOsIb30BaBLUIHCb pesyJIbTaTaMH (1), MOXKHO JerkO pasoOpaTb pA Apy 
Tux 3afau O JeHCTBMM MCTOYHHKOB TellJia Ha NJIMTy HW CTep2KeHb. 
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} Alna onpegenenna cbynxunii P, («, B), Ps («, 8) B caygae, Korga ocHoBa- 
ICM ABJIACTCH OHOPOAHOe HOMyNpocTpaHcrBo, HeOOxXo,MMO paccmorpeTb 3a- 
‘4y oO TensmoBplx BomHax B NOJyMpocTpancrTBe C HCTOUHNKaMH Sin ax sin By sin wt 
yi rpanuue. Sta saqaya skBMBaIeHTHA 3aqaue 06 u3pH6e MlOJly6ecko- 
eyHOK Oanku c JByMa ynpyrumu XapaKTePpHCTHKaMH, HarpyKeHHOH Ha 
HUE. 


TlocrynHa0 
19 IV 1956 


UHTHPOBAHHAS JIMATEPATYPA 


7B. T. Kopeues, Bonpocsi pacueTa OalokK H MMT Ha yipyrom ocnopanun, M., 1954. 
5.T. Kopenes, JAH, 107, Ne 2 (1956). *5B.T. Kopenes, JAH, 112, 1 (1957). 
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Jloxaa xn Akxagemun nayk CCCP 
1957. Tom 112, Ne 2 


PH3HK 


M. BYPHAT 


O PEWIEHHH OJHOH 3AAUN JIA YPABHEHVA IUPEQMHTEPA 
B BECKOHE4YHOM TPEXMEPHOM IIPOCTPAHCTBE 


(ITpedcmaeaeno axademuxom C. JI. Cobonesoim 22 IX 1956) 


OHO V3 BaXKHbIX MpO6JIeEM KBaHTOBOH MeXaHHKH ABJIAeTCA 3ajjaya pa 
ceHBaHHa. Ona cCOCcTOHT B TOM, 4TOOb! HAHTH BO BCe€M eBKJINJOBOM TipocTpa 
CTBe pelueHHe ypaBHeHHaA: 


f 
\ 


—Au+q(x)u 


YAOBJETBOPAIOMee HEKOTOPbIM YCJIOBHAM Ha OeCKOHEYHOCTH HW B OKPeCTHOC 
ocoObix ToueK g(x), eCIH TakoBble HMeloTca. Uucso 2 cunTaeTCA BeLeCTBE 
HbIM, H€ COBMajalollluM C COOCTBeCHHbIM 3HaYeHHeM ypaBHeHHa (1). 

Bonpoc cyllecTBOBaHHA HW CAHHCTBCHHOCTH PelUeCHHA 3aya4uH pacceHBaHl 
OblJI BNepBbIe C MOJHOH cCTporocTbio JIA cwyYaA HeMpepbIBHOrO NOTeHLLHa. 
q(x) uccnegopan A. 5. Tlop3sHepom (2). 

Ilenbio HacTosueH paOoTbl ABJAeTCH paccMOTpeHHe Toro CJly4aa, KOT, 
noreHivas g(x) umMeeT ocoOeHHocTH. YpaBHenHnue (1) paccmaTpuBaeTcA B Tpe 
MEPHOM €BKJIMOBOM pocrpanctBe. Jloka3aTebCTBO Cy€CTBOBaHHA UH ej 
CTBEHHOCTH BejeTCH Ha OCHOBAHHH HCCJIeOBaHHA pe380JIbBeHTHOTO AAP 
Jloka3biBaeTcA PAY CBOHCTB Pe3OJIbBeHTbl H MpHBOJATCA OWeCHKH pe30JIbBeH 
HOrO Apa B OKPeCTHOCTH OCOObIxX TOUeK. 

Teopema 1. /lycmo g(x) nenpepviena 6 E, Kpome KoHe4HOeO UA C4er 
HOeO MHOMNeECMeA MO4EK, UMEHOLEZ2O AULb UB0AUPOBAHHole NpedeAbHole mou 
(Ha OecKoHeXHOCMuU U 6 OKpecmHocmu OCcOObIX mo4eK Ha noBedenue gq (xX) . 
HadaeaemcA HUKAKUX O2panu4enul). Ilycme, Oaaee, cyujecmeyem camoconp 


oceHHOe pacwuupenue Af onepamopa Bu =— Au-+ qu. Toeda daa A106: 
peeyaspHou mouku hk onepamopa Af eeo pesorvsenma umeem Bud 
Ryu = \ H (x, 95) u(y) dy; 
E 
WAC TES oy See 


s : 


20e Z— no6aA oepanuuenHaa o6aacme, He codepocauyan ocobelx moueK. 

laa Toro yToObl NoWyYHTh Gomee TOHKHE CBOLicTBa pe3ObBeHTHOFO AJP 
Mpexe BCerO OMCHKH B OKP€CTHOCTH OCOOBIX TOUeK g(x), HaO HaJIOXKUTD - 
q(x) HekoTOpble orpaHHueHna. 


Ilycrb g(x), 3a HCKJIOYeHHeM KOHeYHOrTO YNCa OCOOLIX TOUeK P,, sda 
HeNPepbIBHaA OHH pas HelmpepbIBHO Audppepenuupyemaa u 

q(x) = O(a, | 

ate |x \Bo+e y ( 
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(e & — MPOHK3BOJIbHOe NOJOMKUTEJIbBHOe UYHCIIO, a B OKPpeCTHOCTH OCcO6bIX 


qixik= oO basen arele ov 1, Bree (5) 


s=L2en  \lx— Py \“s 


B jaibueliniem Beergja Oyyqem cuutaTb, uTO gq (x) YAOBIETBOPAeT ITHM 

jenopuam. Tora onepatrop Bu=—Au-+qu umeer (2) HyJIeBbIe HHJCKCbI 

Q2pexta MH TeM CaMbIM €JHHCTBeEHHOe camocorips»xKeHHOe pacuumpenve Af. 
ImwKe OyjleM paccMaTpHBaTh pes0JIbBeHTY 3TORO CaMOcONpsA2KeHHOTO pac- 

gimpenna. 

MoxkHO OKasaTb, YTO pesombBeHTHOe spo H (x, y; 2) mpH y= Ps yjos- 

eTBOpAeT HHTerpaJIbHOMy ypaBHeHHtO0 


4 eta | x—s | eiA(x—y) 
i) +g) Tp 1 (ds = (6) 


2 


_ Alia qampuelimero uccreqOBaHHA pe3OMbBEHTbI BBOJATCH HEKOTOPEIe Mpo- 
STpanctBa Tuna Banaxa. 

| Ilycrb y —nponspombHas TouKa, He copnagaioujad cP; (s = 1,2,..., 2), H 
*\s— Hemllepecekatouvecnh + Wwapbl C WeHTpamM B TOUKax P., He cofepxKaLne 
pouku y. Ilycrb HenosHoe, HOPMHpOBaHHoOe, MHHeiIHOe MpocrpancrTBo Finke: 
}OCTOHT H3 Bcex (PYHKUHH Bua 


Hx. 9) === + 4) 


(ye @—MNOCTOAHHOe UYHCIO; u(x) HelpeppiBHa B E; u(x) +0 paBHomepHo 
pu xo u 


fl, , =leltsup la @lt+[( le @ar}. 
Ur K,..Ky catenin Ks Sai K, | 


0 
TlonouHenue npocrpancrBa By,x,...x,, Sytem OOosnayaTb By, x,..K,,- 


__ Bpeyem nomHoe mpoctpauctso B,, KoTOpoe cCocTOHT H3 Toro »%Ke Hadopa 
PyHKUHH, 4TO u Boe} HO HOpMa BBOJ\HTCA NO J[pyromy: 


Il Fila, =|@] + sup |u (x)|. (8) 
xCSE, 


Haxkoneu, vepe3 B 6yyemM o6o03HayaTb NOAMpocrpancrBo B,, KoTOpoe M0- 
ayyaetca u3 B,, ecmH nomoKuTh a=. JloKasbiIBaeTcA, 4YTO B 9THX Mpo- 
CTpaHcTBax JIA WHTerpadbHoro onepaTopa (6) BepHa aJIbTepHaTuBa Dpey- 
roibma. Vcnompsya TOT (pakT, 4YTO pacCMaTpHBaeMbIli ONepaTop Meer 
HYJIeBbIe HHeKCbl jedeKTa, MOXKHO 93Ty aAJIbTepHaTHBy C(POpMyJIMpoBaTb 
Ha s3bike cleKTpa CamoconpsxKeHHoro paciuupenua Af. Mmenno, ypaBuenve 


2a) eik(x—S) d (9) 
 \ —— q(s)f(s)ds = g (x 
[+ ie) Tama TOF E)dS = BH) 
as mo6oro g(x) H3 paCCMaTpHBaeMbIX NpOCTpaHCTB HMeeT TOra HW TOJIbKO 
Tora CJ\MHCTBeHHOe pemleHve (pHHawexallve COOTBETCTBYIONAHM IpocrTpaH- 
CTBaM), ecuH )? He ABJIAeTCH COOCTBEHHBIM 3HadeHHeM. 

Tlockompky pe30bBeHTHOe Jpo YAOBeTBOpseT ypaBHeHHIo (6) Hu 
H (x, y; 2) C Byx,...kj» TO M3 @QHHCTBEHHOCTH pelleHHA ypaBHeHHA (6) u 


ZOrO,. UTO 


n? 


Bic Biles Dy Kaaks) (10) 
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cneqyer 3 
WGA Y; yc os (II 


: h(x ys) CB, a 
‘ i 4 
rye A(x, y;¥) =H (x, ys”) — Bays 


Vis cka3annoro Bbllle clleqyeT, YTO MHTerpaJIbHbI onepaTop (9) qa 1, HE 
ABJIAIOILerOcd COOCTBCHHbIM 3HayeHvem Af, HMeeT B PpaCCMaTPHBaeMbIxX IIpoO 
cTpaHcTBax orpaHueHuble oOparupie. Ha ocHoBaHuu sToro dakTa Nosy aalores 
OUeHKH pe3OJbBeHTHOTO Apa B OKpecTHOCTH oco6bIX ToueK. Tak. HampuMep 
cnpaBejiMBa CJlesyroujad Teopema. 


Teopema 2. 


( M, aga NS 
| 
M 
h(x, y; 2 fi TEs ee ee eee & 13 
|A(x, y Me 7h eee 1 ( 


(M|injy—Pel, = 1, 


20e x C E; M — nocmosnnoe uucao; «; — nokasameau u3 paeexcmea (5). 

AnasIOrHuHO MOsyuaIOTCA COOTBeTCTBYIOULMe OMeHKH JIA MpOW3BO]HbE 
pe30JIbBeHTHOTO spa. 

Kpome Toro ,oKa3biBaeTca, TO ecau \?, OyAyUH peryJAPHOH, CTPeMUTC: 
K TOUKe YHCTO HempeppiBHoro cueKTpa A, omepatopa Af, To H (x,y; 
CTpeMHTCH paBHOMepHO JWI X M Y, IpWHaqexKamux moOoh orpaHHyeHHou 
He cojepxKaleH OcoOblix ToueK q(x) OONaCTH, K HeKOTOpOH (yHKILM) 
H(x, y; *). 

BpeyleM MHOKeCTBO PYHKUMK Kay...c, (%1 ++» M2 — WOKasaTeH paBeHCTB 
(5)), KOTOpoe cocTOHT H3 BCeX (yYHKUM, YAOBMETBOPAIOMIUX yCJIOBHAM: 

n 


1) v(x) ABaxybI HeMpepbIBHO AUudPdepeHuupyemMa B E as he 
s=1 


2) u(x) YHOBNeTBOpseT yCNOBHAM U3JIy4eHUs; 


/ fl dv 4 
yo) Le" SO ’ aa) (—- 14 
a LES (ice =| OX 51,9, x Para ) ( . 


re ¢ — MPOMSBOJIbHOe NOJIOMKUTeMbHOe UHCI. 
Pemenne ypaBHenua (1) 6yyqem ucKaTb B Buse 


U (x) = EMO O (x); 


re U(X) C Kae, W © — 3aqaHHbli equnwuHbit BekTop. Torya ypapyenH 
(1) cBoqutca K Buy: 


— Au + q (x) 0 — 0 = — q (x) ee), (1é 


Ha ocHOBaHMH CBOLCTB pe30JIbBEHTbI MOKHO JOKASATb CJIeYIOULYIO TeOpeM) 
Teopema 3. Ecau q(x) ydoeremeopsem ycaoeuam (4) u (5), mo y pa 
HeHue (15) npu i”, He Coenadatolem Cc COOCMbEHHOLM BHALeHUeM ONeEpamopa Aj 
umeem 6 KAacce Ke,...0, COUMCMbEHHOe pewleHue, U 9MoO pelleHue umeem eu 


o(x) = —| Hx, y; Meg (y) dy, (1 
Vo, 
ede H (x, y; h®) Ona peeyanpnoeo 2 neanemca AOpPOM pesorvgenmet, a Ons kh 


npunadreocaweeo HenpepoleHomy CneKmpy, coenadaem Cc npederbnolm sAOpos 
0 KOMOPOM e2060pUAoco Bole. 
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‘Kpome moeo us A, 

| O(1) as<l, 

EOL ee eee ee ON eee een ee ee sere 
By) 4+ Ps ( ox S=1,2,...) 72 ( Cora. os ( ) 


|x P,| 
Gey Mheceeie s 


O (ih Pe datacer |. 


PaccmoTpeHve MopeyeHuA pellieHHA H pe3OJIbBeHTHOrO Apa Ha Geckoney- 
‘TH (YCJIOBHA H3JyYeHHA) MO*KeT ObITh MpoBeyeHO aHasIOrH4yHO TOMY, Kak 
cyemaHo B paooTe (°). rs 


| JlennurpayckHl rocyapcrBeHHblii yHHBepcHTer Ilocrynuno 
um. A. A. )KmaHosa 5 X 1955 


UHMTHPOBAHHAS JIATEPATYPA 


AA. A. Wosp3nep, Matem. c6opu., 32 (74),1 (1953), 2? K. Friedrichs, Math. 
., 109, H. 4—5 (1934). | 
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Jloxaaqp Axayemun nwayk CCCP 
1957. Tom 112, Ne 2 


A. C. BbICOUAHCKHA 


O ®OTOJIFOMHHECHEHIAH XJIOPHCTOFO TAJWJINA 


(ITpedcmaeaexo akademukom A. H. Tepenunoim 21 1X 1956) 


Bapegeu te. M3yyenue mHOMHHeCIeCHUMM rasOreHHOB TaslMA B KpHCTak 
JIMUECKOM COCTOAHHM MpefcTaBideT OObWIOH MHTepec B CBA3H C CCIE OBE 
HHAMM UleOUHO-rasIOHAHEIX tocopoB, AKTHBUPOBaHHbIX TasmMeM. C Apyng 
CTOPOHbI, raOreHHbl TasJIMA BO MHOTOM CXOJHbI Cc rasloreHujamMu cepeOp 
M MOSTOMY BbIACHeHHe UX CBOMCTB MOXKeT CHOCOOCTBOBaTb TIOHHMAaHHIO TIpoue 
COB, TIpOHCXOAAWIHX B doTorpapwyecKHX MaTepHMasax. 

MOTOJIOMHHECHECHUMA XJIOPHCTOrTO TaIHA BiepBble HaOmoJanacb Pek 
qasmnom (1), KoTOppIii ycraHopua, uro TIC] npu Temnepatype —183° o6snaflak 
CHHHM cBeyenvem. Jo OKOHYAaHHA HalllMX uccIeqOBaHHli (peppasmb, 1953 r.) Of 
Jlee J@TAIbHbIX CBeJeHHH O CPOTOHOMMHECHECHUMH XJIOPHCTOPO TaJJIMA OMYOMAKE 
BaHo He Ono. B wioue 1953 r. TomBUacb B NeyaTu paOotra To6pexta wu Bexkef 
(7), B KOTOPOM CesaHa NOMbITKa OObACHHTb CHHee CBEYeHHEe XJOPUCTOTO Tay 
HasIMuveM B HEM H€3HaUHTeJIbHbIX KOJIMYECTB BOJIbI. 

MccneqopaB HapaAy CO CBeYeHHeM XJIOPHCTOPO TaJIMA Tak%Ke WH MOrsouleH 
cBeTa, CI€KTp BO3OyKJe€HHA JIOMHHeECWCHIHH WH TeMilepaTypHy!0 3aBHcHMoct 
cHeKTpa CBeYeHHA, Mbl MPHUWIH K HHbIM BbIBOJaM. | 

l. Ipurotropnmenue nupenaparos. Mcxoyupmnu npomyKraN 
WIA NOUYYCHHA XJIOPHCTOTO TaJWIHA CJyXKUIM TpeXkpaTHO NMepekpHcTasmHg 
BaHHble xMMMYeCKH UNCTHIe comm TINO; u NH,Cl nau KCl. Ocagox tuaTesbh 
NpOMbIBaJICA HW BbICyWWMBaIcA. Bce onepallHH MpOBOAMIHCh B TEMHOTe WIH ny 
TEMHO-KpaCHOM CBeTEe. 

JI uccieqOBaHHA CNEKTPOB MOTOWeHHA MpenapaTbl TOTOBHJIHCh B BU) 
TOHKUX CJIO€B XJIOPHCTOLO TaJJIMA, HAHCCeEHHBIX Ha KBapleBy!O MOJOKKy Te 
MHYeCCKHM paciiblieHHeM B BbICOKOM BakyyMe. 

CrekTpbl CBeYeHHA H BOSOyKeHHA JIOMMHECICHILMH H3yYaIHCb Ha Mopoul 
oOpasHbix (ocopax, BIWAaBIeHHbIX COAX, cyOHMaTdocopax H 3aCTHIBUL 
pacmaBaxX XxJIOpuHcToro TanmHuA. BnaaBleHHble C/OH TOTOBHIHCb TO MeTO 
Jlesutckoh wu Koposiesa (*), cyOmumatTdoctopbl H3roTOBIANHCb MO MeTO 
®. JI. Kaemenra (*), a pacnapbl roTOBHJIHCb MlaBJIeHHeM COJIM B KBapleB 
Turse. IIpHroTopmenve mperapaTOB MpOBOAMIOCb Mp TeMHO-KpacHOM cBet 

2. CnekTp TordmomeHuHaA hochoposw xaopucrTo#r 
Taaaua. Mecneqopanve cnextpa norsouleHHs BbIMOHeEHO Ha creKTpodoy 
metpe THMa «BexmaH» or 2200 yo 4600 A. B arofi o6nacru, Kpome o6nap) 
»*eHHOrO Twpuiem ¥ Ilonem (°) MakcuMyMa co6OcTBeHHOrO HorsomleHua 2490 . 
HaMM ObWIH OOHapyKeHbl [Ba MaKCHMyMa Tormomenua 3520 u 3800 A. 2: 
MaKCHMYMbI HaOwlofaloTcs ca6o y npelapaTos, He NoyBepraBluxca JelicTBE 
cBeTa, HM 3HaYHTeJIbHO BOSpacTaivT, CCH NpelapaT Nepey H3MepeHueM 3acBeTy 
YbTpaPHvoeTOBbIM H3JyYeHHeM PTYTHO! Jamubl (puc. 1,/ — yo sacBerKu, 
mocjle 3aCBeTKH). OTH %e Ba MaKCHMyMa Norsomenua OOHapy2KHBalor 
MIP W3MepeHHU NOTIOWMeHHA 3acBeYeHHOM NOJOBMHbI Mpenapata M0 OTHOIIeHE 
K HegacBeYeHHOH (puc. 1, 8). 

Tak Kak H3BeCTHO, YTO XJOPHCTHIi Tai MpH cyOnuMalHn H UpH sac 
YaCTHYHO PasaraeTcaA C BbIeeHHeEM XJOpa, Mbl NWOMaraeM, YTO MaKCHMYN 
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JOWeHHA 3520 i 3800 A cBA3aHbI C NOABeEHHeM H36bITOUHOrO TAJIMA 
PuctaMueckol pemeTke TIC]. Dro npexnonoxkenve noyrBepxjaercs TeM, 
SCI SaCBeYeHHbIM MpelapaT NOABeprHyTb elicTBHIO XNOpa, TO 9TH MaKCH- 
(bl HCUe3AIOT. e 

CnekTp normomenua XJIOPHCTOrO TaJJIHA TIpH TeMMepaType 2XKuKorO a30Ta 


neqoBanca C. Hukuruupim u P. Peiicom (*). OqnaKo aBTOPbl H3MepsiJIH THO- 
HLCHHe JIHWb JWIA Hesa- 


YEHHbIX IpelapaToB, y 
OpbIX KOHUCHTpalla H3- 
POuHOTO §TaJWIHA 3HadH- 
bHO MeHbINe H MOJOCHI 
TMIOTJIOWeHHA BbIpaxKeHbl 
(60. Kpome toro, aBropbl 
AHHUMBAIHCb HCCJeOBa- 
eM JIHWIb CJIOeCB TOJIIH- 
10,1 w. IIpu taxux ycno- 
IX OOHAPyKUTb MOJOCHI 
IOWLeEHHA U30bITOUHOTO 
IH TpyAHO, TeM Goutee, 
) momoca Morsjomexnus 
7 A, O6Hapy2KeHHan aB- 
JaMH H TpHMvcbiIBaemas 
MH 9KCHTOHAaM, pacmovio- 
Ha Mexk)\y lowocamMy mo- 
Ie HHA H30bITOUHOrO 
wiHa. [lo-BuyHMOMy, 3TH- 
NpHdHHaMH H OODACHHeT- 
TO, UTO aBTOPaM He yfaslocb HaliTH Mosocbl norsomenua U36bnITOUHOrO TI 
A TeMIlepaType %KWKOrO a30oTa. 

CnekTp Bos6yxXQCHHA AWMHHECHEHLUH X10- 
[CcTOTO Taaaua. CnektTp BOs6yXJeHHA JIOMHHECHeEHUHH CCIE qOBaJICA 


3600 A 


Pue. 2 


ycTaHopke, H300paxKeHHOH Ha puc. 2. M3 cnmomHoro cneKtpa uaa1yueHHA 
{MTOHOBOH wlaMibl X MOHOxpoMaTOpoM M BbijleJIAIHCb OTJeJIbHbIe y3kKHe 
ICTKH CllekTpa, KOTOpble mpusmoit /7, HanpaBsAIHCb BHYTPb Abiwapa J Ha mpe- 
aT. CBeyeHHe Ipenapata HanpaBiaAnocb mpusmol JJ, Ha snuHsy JI, poKy- 
yyIOULy!O ero Ha BxOJe tboTometpa ®. Bropoe nose oToMeTpa OcBelllalOCcb 
OUHHKOM cpaBHeHua C yepe3 MosouHoe cTreKno0 H u cbusmbtp J’, cay2KMBIH 
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; s 
JIA BbIPaBHHBAHHA IBeTHOCTH, nose cpaBHenns. OcmabuleHHe CBeTa HCTOURE 
C TpousBOAMOCb C MOMOL{bIO HelTpasIbHOrO KsMHAa K, mponycKaHue KOTOpC 
ObWIO MpoMepe HO: JIA PasIMYHBIX MOJIOKEHHH KAMHA, PCTHCTPHPYEMBIX C J 
MoOUpIO wkastbl LL/.sOTHOcHTeNbHOe pacmpejemeHHe SHEprHu Ha BbIXoNe MO} 
XpoMaTopa OMpefeAiN0cb (oTOsIeKTpHYeCKUM YCHJMTeJIEM. 


Pucae 


IIpu BbInOHeHMH usMepeHuit BHayasIe POTOMETPUHPOBAaJICA CHeKTP OTPame 
HOrO OT IIpetlapata CBeTa, a3aTeM B [blOap HaJIMBaICA ARUAKUU BOSYX, OXIA: 
JeHHbIT MperapaT cBeTHJICA pH BOsOyKACHHH, H9STO cBeyeHHe POTOMeTPHP 
BaslOCb BMeCTe C OTPaxKeHHbIM cBeTOM. EcuiM M,-lipolyckaHue KJIMHa IPH yer 
HOBKe Ha PaBHY10 OCBeELeCHHOCTb NO/eH CpaBHeHHA [iA H3MepsxeMOrO OTpParxKeHi 


ro cBeTa,’a fla—Ta Ke BEJIMUNHA JIA USMEpACMOFO CBCEYUCHHA BMECTE C OTParKeHH 
“4 ae | 

CBETOM, TO fy — fly = Tt. rye / — HHTeHCHBHOCTb CBeYeHHA Tipelapata, a ye 
c 


HMHT€HCHBHOCTb MCTOUHHKa C, ABJIAIOULancd NOCTOAHHOU. Haxofa 93TO OTHOMEH 
AJA PasIMIHbIX JJIMH BOJIH BOSOyxXaloulero cBeTa H JeJIA ero Ha OTHOCHTEJIBE 
3HaveHHe SHEPrHH JIA STUX JVIMH BOJIH, HaXOAMM OTHOCHTeJIbHYIO HHT 
CHBHOCTb cBeYeHuA! Npemapata J,, paccuuTaHHylo Ha paBHylO Majaroul 
aHepruio. TlonyyeHuple pesyJIbTAaThI Mpe\CTaBJIeHbI Ha puc. 2, 43 KOTOporo BUA 
TO MAKCHMYMbI BOSOyKJCHHA JIOMHHECHeEHIMM XJIOpHcTOrO TaJIIMA pacno 
XKeHbI BOMNSH 3520 uw 3800 A, T. e. TaM, re HaxOAATCA MOMOChI MOrNONILe 
M3O0bITOUHOTO 1 aJIMA MIpH KOMHAaTHO Temmepatype. Mp mosaraeM, 4TO 
cOBnayeHHe He CyyalHOe H MOXeT ObITh OOBACHEHO TeM, YTO CIIeEKTP MOTO 
HMA U3ObITOYHOTO Tat B XMOPHCTOM TaJJIMM ca60 3aBHCHT OT TOHMKeH 
TeMNepaTypbl, T. €, NOJOCbI MOPJOWeHHA U3O6bITOUHOTO TaJJIHA, MO-BHMMOM 
JIMMIb H€CKOJIbKO CMeWaloTCA IPH OXMaKNeHHH AO TeEMUepaTypbI 2UAKOLO Be 
ayxa. | 

, 4° CuekTpps cBeyvenusa tochopos XJOpUucTos 
Tad J uA. CnekTpbl cBeYeHHA perucTpHpOBaIHCcb JIBYMA MeTOJaMH; Ha BUG 
AJIbHOM CBETOCHJIbHOM CHeKTpopotomerpe (*) H dororpaduyecku. OrnocuTed 
Hoe pacipefeyienue SHepruv .B CMeKTpaX, CBeYeHUA pasJHYHbIX Cocopos XJ 
PUCTOTO TaIMA MpWBefeHO Ha puc, 3: KpuBaad J — na pacnasoB, KpHB 
2 — JIA BIVIABICHHBIX COB M KpuBad 3 — uA MOPOWKOOOpasHBIX cocsop 
Kpupaa Wiad cyOmumariocopos mourHu copraslaer c KpuBon 2. Takum oOpa3d 
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CHEKTpe CBeYeHHA BCeX BHAOB Pocopow xXJOpHcToro TanMA uMeeTcA jEBe 
OCH CBEYEHUA: CHHSIA C MAKCHMYMOM OKOJIO 4650 A 4 KpacHas c MaKcuMy- 
M BONK3H 6300° A. MurencuByocrs nosoc CBeYeHHA CHJIbHO 3aBHCHT OT TepMH- 
CKO OOPaOOTKH Mpelapata HM 3acBeTKH ero yabTpaduonetom Ha puc. 4 Ip H- 
ACHbI CHEKTPbI CBCYCHHA BIMIABJIEHHbIX MpellapaTow: KpuBad 3 — jo mporpe- 
4, KpHBaad 2 — nocse NporpeBa mpenapara pu 400° B revenue 10 mun., KpBaw 
— flocyle NporpeBa Ip TOM 2e TemlepaType B TeyeHuve 30 mun. CpaBHeHue 
OMBbIX NOKA3bIBaeT, UTO YBeJIMYeHHeE BPeMeHH MporpeBa MPUBOAUT K OcMabue- 
iO CMHero CBeYeHHA WH yCHJeHHIO KpacHoro. Takoe 2Ke H3MeHeHHe cneKTpa 
UEHUA HaOMOMaeTCA IPH yBeMYCHHH BPeMeHM 3aCBeTKM Mpenapata yubTpa- 
HomeToM. [Ip sHavHTesbHOM TporpeBe HIM 3acBeTKe NpenapaTbl CHIbHO TeM- 
*1OT H TepsiOT CHOCOOHOCTH K JHOMHMHecWeHUMH. OOpadorKa TaKuX MpenapaToR 
MOPOM HJIH COJIAMHOH KUCJIOTOH BO3BpalllaeT UX B HCXOMHOe CBeTAeecH COcTO- 
ae. 

Tak Kak Ip mporpeBe H 3acBeTKe MpemapaToB KOHIeHTPalluA H3ObITOUHOTO 
WIJIMA B KPHCTaIHYeCKOH peuieTKe TIC] yBeswunBaeTca, a IPH XOpHpoBaHuH 
Me HbINaeTCA, TO MOXHO MpeAUOJMORUTH, YTO CBeEYeHHE XJIOPHCTOrO TasIUA O6y- 
IOBJICHO H3ObITOUHIM TaJJIHeM, a H3MeHEHHe ClieKTpa CBeYeHHA CBA3AHO C H3- 
SHEHHeM KOHUeHTpalHu Tania B TICI. Sro npeynonomenHe NOATBepxaeTca 
eM, UTO ECJIM Ha He3aCBeYeHHbIi MpelapaT HaHeCTH paciiblieHHeM B BakyyMe 
SSHAYHTeJIbHOe KOJIMYECTBO TaJWIMA, TO MOCIe STOTO NpenapaT CBeTHTCA Tak, 
aK CCIM Obl OH Obi MporpeT HH 3acBeueH. 

Uccseqopanve cieKTpoB cBeYeHHA XJIOPHCTOrO TamWIMA pH pa3siMeHOl 
sMIlepaType MOKasaJi0, 4YTO JIA OOeHX MOMOC HMeeTCA TeMMepaTypHbIit on- 
IMYM CBeCUeHHA: CHHee cBeyeHHe HaHnOoslee APKO TIpH Temmepatype —160°, 
KpacHoe pu Temmepatype —145°. IIpu Oouee HH3KHX TemMmepaTypax HHTeH- 
IBHOCTb MOsI0c cBeYeHHA yObiBaeT. Ilomo%eHHe MaKCHMYyMOB HOIOC CBeYeHHA 
PH MOBbILMeCHHH TEMMepaTypbl HECKOJIBKO CMellaeTCA B CTOPOHY Oovlee JJIMHHbIX 
OJTH. 

Y cdocchopos xsopuctoro TaiuaA HaOMOoAaeTcA TaKxe cbocpopecueHuyuA Toro 
6 CIIEKTPaJIbHOrO COCTaBa, YTO H CBeYeHHe IPH BO3Oy%xKeHHU; MOMRKHO Hast0- 
aTb HM BCIIbIUKY Mp BbICBeuMBaHHU cocdopa. MccneqoBanua WoKa3saiu, 4TO 
IEKTp CBEY€HHA BO BCeX Cy4aAX HE 3aBHCHT OT JVIMHbI BOJIHbI BOZOyKalollero 
eT A. 

MbI MlomaraeM, YTO H30%XeHHbIe PakTb! MO3BOJIAIOT CeNaTb BbIBOJ, UTO 
NOPHCTHIM TasIMH ABJIACTCA THIMYHBIM KPHCTaIIOPOcpopoM, B KOTOPOM POJIb 
<THBATOpa HrpalOT H3ObITOUHbIeC aTOMbI TaJWIMA, ABJIAIOWLMeCH HM WeHTpamMH 
TIOMCHHA BOSOyxXarollero cBeTa, H WeHTpaMH CBeYeHHA, MpHyeM TMOroLe- 
Ae IIPHBOJHT K BHYTpeHHeMy qboToadekTy, a akTY CBeYeHHA MpesuecTByeT 
SKOMOHHAIHA WJICKTPOHA 30HbI MpOBOAHMOCTH C H30bITOUHbIM HOHOM TaJWIHA. 


Ilocrynusto 
19 VI 1956 


UMTHPOBAHHAA JIMTEPATYPA 
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Jloxaanm AKkagemun nayk CCCP 
1957. Tom 112, Ne 2 


B. B. KPHBHLKHM » [a A. PEYT | 


OBPA30BAHHE =‘-ME30HOB HA YIJIEPOJE «-ME30HAMU 
C 9HEPrHEN 308 Mos 


(ITpedcmaeaeno axademuxom JI. A. Apyumoeusem 14 1X 1956) 


Vsyyenve mpouecca o6pas0BaHuA Me30HOB MegOHaMM pH SHeprusAx, O13 
KUX K TOpory MesoHOOOpasoBaHuA, MpeACTaBAAeT SHAYHTeJIbHIM MHTEpe 
JIA BbIACHeEHHA XapakTepa B3aHMOJeHCTBHA m-MeC3OHOB C HYKJIOHaMH M MesO 
Hamu. Mmeetca pay pador (*-%), MOCBALIeHHbIX STOMY BOIIpOcy, OMHAaKO cJleaye 
3aMCTHTb, ITO BO BCeX yKa3aHHbIX paOoTaX Mpoueccbl OOpas0BaHHA UsydasNe 
Ha s[paX 3JIeMeHTOB, BXOJAULMX B cCOCTaB (OTOSMYJIbCHH, BCJIeCTBHeE Ye 
He IpeCTaBJIAIOCb BO3MOKHBI 
ompeesHTb, C KaKHM sJpoM pa 
W30IJIO B3aMMOJenCcTBHe. 

B nactoslel paOote uccslele 
BalOCb OOpa3s0BaHHe 7° -Me30HO 
OTPHUaTeJIbHBIMH 7-Me3OHaMH Hi 
yruiepoye. Cxema onbiTa mpHBejeé 
Ha Ha puc. |. [lysox m -me30HO 
c 9HeprveH 308-++-12 Mss orTKad 
HAJICA MATHHTHBIM TOJIeM CHHXpd 
WHKJOTpoHa WH nonayall B KOJI 
MaTOp J\MaMeTpoM 50 MM H J\JIHHO 


Puc. 1. Cxema onpita: /— m-mes0upt, E = 308 Mop; 2,7 M, CAS RAT EAIE B apMe Mane 
2 — porous, E~670 Mss; 38 — ycKoputenpnan YCKOPHTCJIA (*). [poiiaa KosnmMe 
Kamepa; 4 — muuleHb, 5 — ApMo MarHHTa CHHxpo- TOP, 7 -M€30HbI TlONayalu Ha Mf 
WHKJIOTpOHa; 6 — BCMOMOraTeJIbHbId MarHHT; 7 — [eHb, B KOTOpOH NpOuCxXO]UE 
doronmacTHukH; & — rpapuTopax MuWeHb; 9 — oOpa30BaHHe NOOMKUTE HB! 
pay ™-M€3OHOB (MHIUEHb MpelCTaBIAs 
coOol rpaduTospili WHIMHAp WMA 
MeTpoM 60 MM H BbIcoTOH 40 MM, yCTaHOBJIeHHbIM NO OCH KOsIMuMMaTOpa). Je 
Jee MyYOK 7 -Me30HOB OTKJIOHAJICA BCIOMOraTeJIbHbIM MarHHTOM 4H KOHTp 
JIMPOBaJICA MOHHTOPOM, COCTOAULMM V3 JBYX CUMHTHJIJIAWHOHHbIX CUCTUHKOL 
Queprus m-Me3OHOB OMpeseAsacb MO MpoOeraM B MeqH, a TakxKe pH 
MOL HHTH C TOKOM B MarHHTHOM Nowe. HeonpeyemenHocTh 3HaveHHA SHeEpry 
OOYCOBeHa HaYaIbHOH HeOAHOPOAHOCTHIO NyyKa NO 9HEprHH, TOpMorxKeHUe 
Me30HOB B MHUICHH M HeTOYHOCTHIO OlpeseseHuA mpoGeros. 
J\is ONpeqeJIeHHA WHTeHCMBHOCTH Ny4¥Ka 7 -Me3OHOB MIpHMeHSAJIMCb aut 
KTPOHHOYYBCTBHTeIbHbIe COTOMMACTHHKU, YCTaHaBJIMBaeMble BHYTPH KOd 
JuMatopa. B onvichiBaemoli paOoTe MCHOJIb30BaJIHCh WyYKH C HHTeCHCHBHOCTD: 
mpumepHo 150 u 300 cm™?-cex™?. 
Perucrpalluat x*-MesOHOB MpousBoyusach (poTOMMacCTHHKaMH Cc TOMULMHC 
CJIOA SMYJIbCHH 280uU, 3aKPeNJICHHbIMH Ha aJIOMHHMeBLIX KIHHbDAx. Teome” 
pHa onbira (pvc. | wu 2) Ona BbIOpaHa TakKHM O6pa3oM, 4TO we non epeut 


() 


PerHCTpMpOBaIH B OCHOBHOM ™*-Me3OHBI, BbIXOAAIMHe H3 MHIWEHH NOX cpeqH 
yrsiom 90° K HampaBseHHIo TyyKa = -Me30HOB. | 


Zee, | 


KoulmyectBo OcTaHOBMBIIMXCsH B 3MYJIbCHH 7%*-Me30HOB ONpeseAIOCh 110 
“ay (= — })-pacnayos. pu srom yuntbiBanuch smb Te (m — w)-pacnayn, 
KOTOPBIX CJle] U-Me€30HaA HE BbIXOAHJ! H3 SMYJIbCHH; B IpOTHBHOM cylyyae 
a CUHTaICA COMHMTEbHBIM. Baia BbIYHCeHa 9sdppeKTHBHOCTb perucrpa- 
a4 (x—w)-pacnajoB MpvMeHaABLIMMHCA : 
TONJacCTHHKaMH, KOTOpad OKa3alaCcb 
3HOoH 0,25. 
CymectBeHHo OTMeETHTb, TO eCJIH B 
sITaX, MPOBOJHMbIX Ha Apax B (poro- 
YJIbCHH, O (pbakTe Me3s0HOOOpas0BaHHA 
%KHO LOBOPHTb JIMUIb MpH HaOsmo,eHHu 
yX ™-Me30HOB, TO OIHCbIBaeMaxH MeTO- 
Ka NO3BOJIAeT JelaTb Takoe 3aKk U0Ue- 
€ TOJIbKO 110 OHOMY =*-Me30Hy (B TI0- 
eHeEM CJlyuae vlacCTHHKa ABJAeTCH Tpo- 
2 «HHJ{MKaTOpoM» m*-mMesoHos). IIpapya, 
ABJICHHe «T-Me30Ha IIpH o6syueHuH 
JIepoya ™ -Me3oHaMH MOxeT ObITb Tak- 
> O6yCJIOBIeHO JBYMA oceOBaTeb- 
IMM poueccaMH mepsBoro mopsjyKa 
p> 7°?, 1° —> x") B OJHOM HM TOM »Ke Ape Puc. 2. Teomerpus onpira. 1 — rpatputo- 
8MeHeHHe 3Haka 3apAaya ™-Me30HA), or- Bax MHUICHb; 2 — ajIOMHHHeBbIe KJIHHbaA; 
3 — otonacTHHKH 
KO BepOATHOCTb TaKOrO COObITHA, HO- 
MMMOMY, MaJia, WM MO3TOMy HM MO?KHO 
eHeOpeub. B catyyae oOsyuYeHHA = -Me30HaAMH BOJOpOa 3Ta BOSMO2KHOCTH, 
HEUHO, OTCYTCTBYET. 
TIpocmoTp miacTHHOK MpoH3BOAHJICA MO MHMKPOCKONOM TIpH yBeJIMYeHHH 
Ox. Ha mnaomayu dotrosmympcuu 300 cm? OniIO HalyeHo 16 (x — 
v)- pactayqos. Pesybratpi HaOsojeHntt 
lipeycTaByieHbl Ha puc. 3. HanOonpuee uncsto 
Eq+=30-50M96 HaOJIOJeCHHBIX (t—p)-pactiayoB COOTBeT- 
CTByeT 9HEPrHH PpOHBLIHXCH 7%*-Me3OHOB 
30—50 Mss. Tako pe3yibTaT B OCHOBHOM 
OObACHAeTCA. YCJIOBHAMH 9KCIICPHMeHTAa: Me- 
30HbI C 3HeEprHeH MeHbIe 30 Map ocTaHaB- 
JIHMBaJIMCb B CaMOl MHUWICHH HIM KJIHHbAX, HW 
nosTOMy (pOTOIMyJIbcHeH He perucrpHpoBa- 
JIUCb; M@30HbI C 3HeEprHeH Oosbue 50 Msp 
W3-3a TeOMeTPHU OlIbITa (MaJIbId TeJIeCHBIH 
429 4 5 6 7 Bem yromn) perucTpupoBasIucb B He3Ha¥HTeJIbHOM 
Paccmonnue on kpaa raacmukké xonuuectse. Ilosromy B pacuetTe yuYHTbIBaJIOCb 
ToubKo 12 cayyaepB (*t—w)-pacnayoB, co- 
ic. 3, Pacnpeyenenne (t—Y)-pacna-  OTBETCTBYIONMLUX JHEPeTHYECKOMY HHTepBaJy 
AOB NO jaMHe PororlacTHHKH 30—50 Msp, B KOTOpOM ceyeHHe Me30HOO6- 
pa30BaHHA IpHHHMaJIOCb MOCTOAHHbIM. 
Pacuet juctbepeHiuasbHoro ceyeHHA 06- 
130BaHHA Me3OHOB Me30HaMH BeJICA 10 CbopMywe 


Yucno (n=) -pacnagob 
os SS i hers S&S Ss 


d2c Nw { 


dEdw — N,-ntd[dE/dR\pn (S/r?)’ 


@ Nz+—unCO HaliqeHHbIx (xt — w)-pacnayos; N,-—OTOK ™ -Me3s0HOB; 
— 3(>ppeKTHBHOe YHCIO Aep B MUINeHH; f —BpPeMA SKCIIOSHILMH, d — TOJI- 
wHa 2mMyspcun; [dE/dR]z—worepx 2HepruM B 9MYJIbCHHM %*-Me30HaMH 
guepruelt E (5); 4 — acppeKTuBHOcTh perucrpauun (*—p)-pacnazoB oro- 
fy bcHeH; (S/r?) —cpeyunit Tenecnbii yrom, B KOTOpoM perucTpupywrcs 
TaHOBHBUIMeCA ™-Me30OHBI. 

Zoo 


Ceuenve, BEIUHCIeHHOe TO MpHBeseHHOH Be dopMyse AA 9HepM 
E=40 Mss nog yrsaom 90° K HalipaBJIeHHIo Iyuka, 7 -M€30HOB, PaBHO — 


a = (2,6 -+1,3)-107°° cm? crepay? MoB"t. ne a 

Ykasannad MorpellvocTh W3MepeHHA ceveHHA BKNOUAeT B CeOA CTAT 
CTHYeCKY1O OWIMOKY, a TaKKE OUIMOKM B OMNpefeJIeHHH MHTCHCHBHOCTH Mly4l 
™ -Me@30HOB H reOMeTpHyeCKHX aKTOPOB. fl 

Tak Kak CleKTp OOpasoBaBIlHXCA 7 -Me30HOB HeNsBecTeH, HW Ompe levi 
ero ¢ JOCTaTOUHOM TOUHOCTbIO MPH MOMOULM ONMCaHHOU BbILWe MCTOAMKH He YI 
JOCb, TO JWIA JlaJIbHeiMHX pacteTOB HCMOMb3OBaJICA CMeKTP, BbIYMCJIeHHBIM ¥ 
OCHOBaHHM TeopuHu BosMylmeHui (°). IIpapga, B MaHHOM CJlyyae TEOPHA BOSM, 
UeCHH HeMpHMeHHMa, HO MpOW3BObHOCTh pH BbIOOpe CleKTpa MaJlO BAMA 
Ha pe3yJIbTaTbl IPH yKa3aHHOl TOWHOCTH H3MepeHHi. | 

Vuterpupopanue m0 cileKTpy JlaeT ceveHve OOpa3s0BaHuA 7°-Me3OHOB 7 = 
30HaMH og yruom 90°, paBHoe 


do = = 
= = (2 1,1)-10728 cm? crepay7?. 
(Fa hye = GL EM) pay 
i 

B mpequoo%xKenuv, YTO yrmoBoe pacnpeyemeHHe m*-Me30HOB H30TPOMi 
MlomHOe CeYeHHe OOpasOBaHHA Me3OHOB Me30HaMH Ha Apax yrviepofja Oka 
BaeTCA paBHbIM 


oo = (2,6-+1,3)-10-2? cm, 


CieqyeT OTMETHTb, UTO percTpupyemble (pOTOSMYJIbCHeH 7 *-Me3OHbI MOT 
. ObITb O6pasOBaHbl He TOJIbKOT -Me30HaMH, HO HM HeliTpOHaMH Cc 9HeprHel, OCT 

TOUHOH iat MesoHOOOpasoBaHHA (~300 Mop). Ilpumecb HeliTpoHoB B Ty4 
ompefedasacbh 10 KOJIMYeECTBY «HEHTPOHHBIX» 3Be3f (T. €. 3Be3q, He HMerOlIy 
clea BXOJsallero Mes0Ha)* B 3JICKTPOHOUYBCTBHTeJIbHOH IMYJIbCHH, YCTAaHOl 
JIGHHOH BHYTPH KOJWIMMaTOpa, HW OKa3asacb paBHol 10%. HeoOxoyumo npHHA 
BO BHHMaHHe, 4TO KOJJIHMAaTOp YCTaHOBJIeH NO HallpaBJIeHHIO K WeHTPy LWHpKY 
JIMpy!olleroO IpOTOHHOTO TlyuKa B KaMepe CHHXPOLWMKJIOTpOHa, H MOSTOMY Tie 
WaBaroulee OOJIbIUNMHCTBO ToMmaawoWlNX B Hero HeEHTPOHOB OOsafaeT 2HeprHel 
HeOcTaTOUHOH Ja OOpazs0BaHua m-Me3s0HOB. Ec HcnOsIb30BaTb JaHHble 
POXKMeHHIO Me€3OHOB HeliTpoHaMH (‘), TO MOXKHO CieNaTb BbIBOA, YTO B Halle 
culyyae BKsla HeHTpOHOB B OOpa3s0BaHWe 7@*-Me3OHOB BeCbMa He3HauuTevieH, 
WM MOXKHO IipeHeOpeyb. 

Suat BeIMYMHY NOHOTO CeyeHHA O6pasoBaHHA Me3OHOB Me3OHaMH UH pes 
novlarasd, YTO OOpasoBaHnHe 7 -Me3OHOB B APe MOXKET MPOUCXOAUTh TOMbKO Ha pa 
TOHAX B COOTBETCTBHM C peakuvell m + px + «+ n, MOKHO NOMbITaTS 

_OUeHHTb CeYeHHe POKeCHHA 7*-Me3OHOB Ha HYKJIOHe. OAHAaKO TPH 3TOM BOSHUK 
1OT TPYAHOCTH, CBASAHHbIe C ONpeesIeHHeM KOSdPUuUHeEHTA NOPMOULEHHA Me3O 
B TOM 2K€ CaMOM Ape, B KOTOPOM OH OOpasoBasca. [py6aa oueHKa, cylesmanHa 
Ha OCHOBaHHH JaHHbIX MO mpoOeraM Me€30HOB B AJePHOM BelllecTBe, NpHBOAU 
K BbIBOAY, UTO B JaHHOM Cylyyae B Ape yruiepofa NorioMlaeTcA MpHOU3HTeJIbH 
50% pOMBUIMXCA B HEM MesonoB. Tora ceYeHve O6pa3z0BaHHa 7*-Me3OHOB O1 
PHUATeJIbHbIMH T-Me3OHAMH Ha HYKJIOHE NOMyYaeTCA PaBHbIMGn-, p+ ~10°27 cme 

QTO sHaveHMe MOXKHO COMOCTAaBHTb C JaHHbIMH padorHI (*?), B KOTOpOH mpH 
BOUTCA OlleHKa CeYeHHA OOpasoBaHHA 3aps2KeHHbIX MC30HOB 7~-MegOHaMH | 
sHeprveH 500 Mos Ha HyKsoHe. ABTopbl 3aks10UaIOT, YTO BeEMMUNHA ceueHE: 
IPH STON SHeprHu MeEKUT B Upeyemax 3,5--10,0 m6. 

OnucaHHyto Bbillle CxeMy ONbITa B jlaJIbHelilleM mpeqnomaraeTca ucCHOuE 
30BaTb NPH HCCIeOBAHHU OOpas0BaHHA 7 -Me3OHOBT -Me30HaMH Ha 2KH]KOM BO 
Aupore. pu arom cywlecTBeHHO, YTO HeHTHpUKaLuA TOMbKO m*-MesoHa yx 
onpeyeseT B STOM CJyuae peakuHio m+ pont +a +t n. 


* Ceyenna 8Besqo0o6pasoBaHHA JIM HefiTpOHOB H T-Me3OHOB B JaHHol oneHKe NIpHHuMeé 
JIHCb PaBHbIMH. 
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Tloy4eHHble pes yJbTaTb! MOSBOMAIOT CJeaTb BbIBO,, YTO MIpH nmocTanoBKe 

ThITOB 10 ypyromy paccestHHIO7 -Me30HOB Ha BOOpose (Cc IPHMeHEHHeM CILMH- 
ANJIAWMOHHDIX CUCTYHKOB) y2Ke Ip 9Hepruu 300 Msp HeoOxoquMO TpMHuMaTb 
) BHHMaHve Heymlpyrve mpoweccol. 
B saxmiouenve Bbipaxkaem rayOoKylo OslarojapHocTs B.* IloutekopBo 3a 
YKOBOJCTBO paOoToH HW NocTOAHHYy10 noMoulb HE. JI. [puroppesy u B. M. Cu- 
DpoBy 3a OOcyXeHue PesyJIbTATOB H pA WeHHbIX coBeToR. MbI Takxe BecbMa 
narojapHbl H. H. Anrouosoli 3a OouIbUIyIO NOMOMIb, OKa3aHHylo B WpoOcmoTpe 
WaCTHHOK. 


VucrutyT sxepHbix mpod1em * TlocrymH0 
Axajzemuu HayK CCCP 5 VI 1956 
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Jloxnann Akagemun nayr CCCP 
4957. Tom 112, N 2 


A. HW. MYXHH, HW. B. MOMOBA u Lf. H. TEHTIOKOBA 


®A3bI ME3OH-HYKJIOHHOrO PACCESAHHA B OBJIACTH JHEPIHH | 
JO 310 Mas 


(1pedcmasneno axademuxom JI. A. Apyumosuaem 14 IX 1956) 


Bs avMojlelicTBue *-M€3OHOB C BOJOPOOM B MHTepBasle 9Hepruit Hu2xKe 200 Mg 
6oulee WIM MeHee JeTasIbHO OblIO H8yYeHO pxoM aBTopos. B oOnacTH SHeprHl 
oT ~200 Jo ~300 Msp uccmeqoBaHve Me30H-HYKJIOHHOrO pacceHHHA HHTepecHt 
TeM, UTO 3eCb MOXKET MOABHTbCA BO3MOXKHOCTH HaOWJCHHA B3aHMOJeHCTBUF 
M€3OHOB C IIpOTOHOM He TOJbKO BS u P, HO TakxKe HB D-cocTosHHAX. 

B To Ke BpeMa *asoBbl aHaJIM3 IPH YTHX SHEPrHAX Bce elle yaeTCA Mpo} 
BeCTH CpaBHHTeJIbHO IIPOCTbIMH CpeJCTBAMH BBULY Masloro CeYeHHA Heympyrux 
TIpOWeccos. | 

B HacTOALeM KpaTKOM COOOMICHHH H3JIOXKeHbI Pe3yJIbTATbI aHaJIH3a aH 
O pacceAHHM 7*-Me30HOB Ha BOJOpose, MpOBeAeCHHOTO KaK B pe MOJIO%KeHHM 
YTO BKJlal B paccesHue D-cocTtoaHHli MpeHeOpexKUMO Mai, T. e. paccesHHe po 
HCXOJMT TOMbKO B S-u P-cocrosHuAx (S-P-aHamu3), Tak HW B Upeqnoso*KeHuu 
yTO BKJaq D-cocrosHHH MOKeT OKasaTbCA 3aMeTHbIM (S-P-D-anHasmus). 

B ToM culyyae, KOrla B3aHMOJeHCTBHE 7*-Me3OHOB C BOAOPOJOM MpoHcxo,H’ 
TOIbKO B S- w P-cocTosHuAX, yruioBoe pacipesesweHve pacceAHHbIX Me3OHOE 
B CHCTeMe IeHTpa MaCC MOXKHO 3allHcaTb B Bue 


, 2A + Bcos@+ Ccos? 6. 


PacnipeyleseHua 9TOrO THNa c KosdiulveHTaMu, HalijJjieHHbIMH 0 MeTOY 7 
HMeHbINHX KBafpaTOB AIA 9Heprul 176, 200,240, 270 u 307 Msp noKkasaHbl H 
puc. 1 CNOUIHDIMH JMHHAMH COBMeCTHO C 93KCIIepHMeHTasIbHO W3MepeHHbIME 
3HaYeHHAMH ceyeHuti (1)*. 

IIpu S-P-ananvse c MOMOMIbIO SueKTPOHHOM cyeTHOH MaLIHHBI auddepex- 
WMaJIbHbIe CeYeHHA BbIpakKaHcb Yepes TPH CasoBble CABHTA 3, My, H Ogg. 

Fj (%3) % 15 % gq) — 95)? 

Vcxanca MunumyM~ peanunnn == see »  XapakTe- 
: L 


t 
PH3yIOWeH CTeMeHb OTKJOHEHHA BbIYMCIeHHOM Yepes casbl pacceAHHA KPHBOH 
Li (%3, %31, % 3) OT 9KCHEPHMEHTAJIbHO H3MePeHHbIX 3HAYeHHil ceueHHA ¢; C OUIMO- 
Kol Ao; . [Ip BpruncueHuax B KavecTBe NepBOro NpHOmMKe HUA casbI NOOYepe HO, 
HauHHaw C %3, H3MCHAJIMCb B 3aflaHHbIX IipeflesaX Yepes ONMH rpayyc, mpHeN 
STOT HMKJI MOBTOPAJICA HECKOJIbKO pas JO TeX Nop, moKa He mpexpailla- 
JOCb yMenbileHHe M. SaTeM U38MeHeHHA MPOMSBOAMNUCh Yepes MOOBHHY 


*k ws 
Tlogpo6Hoe onucanve akcnepuMeHTambHol cTOpouB usyueHHsA paccesuua m+-mMe30HOE 
BOMOPONOM CielaHO B HeaBHO ONyOMKOBaHHOM cTaTbe (KOT, 31, 371 (1956)), B KoTO- 
POH, OHAKO, He MpHBOAATCA NMOMHbIeC PesybTATbI dasoBoro aHalnsa MpH BCex 93Hep- 
THAX. 
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ayyca HT. Jl. WO JOCTHKeHHA 3aaHHOl TOUHOCTH BHIUMCeHHH. [losyyeHnble 
KHM OOpas0M «ONTHMAJIbHbIe» (pasbl paccesHUA TakKe IPHBOJATCA B Tau. 1. 
Ecam HajlesaTbca Ha cmpaBequuBoctb S-P-ananu3a BOOT JO 9sHepruli 
300 Mss, TO M3 CKa3aHHOrO Bbillle CleAyeT, UTO JHHeiiHad 3aBCHMOCTh (Pasbl oy 
WMIlyJibCa He COXpaHAeTCA MpH 9HeprHaAx cBbIUe 2Z00—240 Mos. 
C pyro Cropoubl, HecMOTpaA Ha TO, YTO 
T CHJIbHOrO 9KCNePpHMeHTAaIbHOrO yKasaHHuA TaGauna 4 
| HEOOXOJMMOCTh 3TOrO*, HHTepecHO m0- S-P-anamu3. Dasbt pacceanusa wt-me- 
Ps 30HOB IIpOTOHaMH (B rpayycax) 
(OTpeTb, HE COXpaHAeTCA JH HHeHaA 3a- 


CHMOCTb S-cpasbl OT HMMyJIbCa Me3OHa IPH — 9uepe B9cM 
eTe B aHamH3e Oomee BbICOKHX YIVJIOBbIX  ye30- 
MeHTOB (/ = 2). Bauyly storo askcnepHMeH- —_#O8 Xs | Xr | % a3 


(MsB) 
JibHbIe JaHHble padoTsi (1), a TaKxKe pa- S — 


T (**) ObINH 3aHOBO MpOaHadH3HpOBaHBbI 


MoMoubio ObicTposeiicrByroueli smexrpon- Toh | —MP | ps2 | O80 
HM CYeTHOH MaliHHbI B mpemouoKeHHH, 240 | —18.4-1"— 2°6 114.7 
O JH OMWcaHHA paccedHHA 7-Me3OHOB 270 | —20,2| — 6,7 | 129.3 
pany c S- u P-BonHamu HeoOxogumo 307 | —23,3| — 8,4 | 133,2 


IMTbIBATb Tak2Ke UH D-Bomubl (S-P-D-anasus). 
“IH B paccesHHM yYacTByroT S-, P- u D-BowHbI, TO, KpoMe yxKe TepeuucsieH- 
IX BbIMMe TpeX Pa30BbIX CBHTOB %3, %3; H %33, OTMYHbI OT HYJIA Take (pa- 


cm/cmepad om /omepad em formepae 
a a] 
a 
20 20 
ig : , 
10 he 0 
e 7) : ; 


180 


120 160 
@ (epad) 


cm Y/emepad 


| 2 & 
x 
10 
Y 20 ~~ 18D a 


60 120 180 
6 (epao) 


fe. 1. Y: @ PACIPeeJICHHA MOJIOXKHTEbHbIX T-ME3OHOB, YUPYrO paccesAHHbIX Ha BOAOPOLe. 
a) E = 176 Mon, 6) E = 200 Mos, 6) E=240 Mos, 2) E = 270 Mas, 0) :: 307 Mas 


IBbIC CIBHTH S53 HU 535, COOTBETCTBYIOMIHe D-cocTOAHHAM C MOJIHbIM YIJIOBbIM 
} 5 
oMeHTOM 9/5 H 5/9. 
Ilpu BbluHCsIeHHAX, Kak M B CJlydae S-P-anasu3a, UCKaJICA MHHHMyM Be- 


HOUH bi ng , 
(As, & A338, , O35) — Oo; a x 
ag a ee | » THE fi (%s, %31» %s3» Psa» 635) 
i 


Ao; | 


* TonbkKo JaHHble np asHepruH 307 MsB yka3biBaloT Ha HeKOTOPY!O ee ae ee 
alu Ha6srojlaemMOro YyrvIOBOroO pacnpejeeHHA dyHKunen THA A+ B cos , 

e. (PyHKlHeli TOJbKO C TpeMaA CBOOOAHbIMH MapaMeTpaMH. 
DY | 


(byHKUHA, BbIpaKaloulaAr ceuenue yepe3 IATb (PasOBbIX CBHIOB, a 9; — ee 
PHMeHTaJIbHO H3MepeHHoe ceyeHve c oHOKoH Ag;. 
«ONTHMasIbuble» (basbl pacceaHua, NOyyeHHble npH S-P-D-anamuse, IIpHBo 
WATCH BoTaOIT Qise iN 
KoueuHo, TpyqHO HaylexHO yTBep2KaTb 4TO-mHOO O BeMUMHE (pas OBB) 
casuros D BOJH Ha OCHOBaHHM TOJIbKO «ONTHMaJIbHOrO» pellleHHA, Tph 
BeyleHHoro BTa6a. 2. Bugua TeHeHUMA UX K pocTy (lO KpaiiHeliMepe 4g, 
te 


T a6 mm al? 


S-P-D-ananu3. Pa3bi paccesHua 7+-Me3OHOB MpOTOHaMH 
(B rpafycax) 


Ouep- 

u - 

" a0hon es Wer bart) 833 835 
(Mas) 

3 | eo) Seo eo ees 0,6 
120 —11,2 — 1,3 O2nO 0,9 0) 
165 —18,0 — 6,0 62,2 1,0 | — 5,7 
176 —16,6 —15,2 68,8 A ihe tS 
189 —12,5 — 7,0 96,5 —3,0 | -— 3,7 
200 — 6,7 Sieg) | a2 7 7,0 1 —= 0,3 
240 —14,0 — 2,0] 114,4 3,0 | — 5,0 
270 —13,6 — 4,3 128,8 4,3 | — 6,9 
307 —13,0 = AAG toon 9,5 | —10,0 
310 —16,8 — 2,0] 129,6 2,6 | — 6,5 


H | 


C yBeJIMYeHHeM SHeEPrHH Me30HOB, YTO ABJIACTCA KOCBCHHBIM apryMeHTO! , 
HO KOHeEUHO He AOKAa3aTeJIbCTBOM, B HOJb3y TOO, YTO yxKe pu Sue 
nopayka 300 Mss sBksagqom D-BowH MpeneOperaTb Hesb3s. 

B 3aKks0ueHHe aBTOpbI BbIparKaloT OarofapHocTb AupeKTopy BerwuciuTesb 
Horo weHtpa AH CCCP axag. A. A. Jlopoquuupmy 3a mpeyocTtapjeHve BOs 
MOXKHOCTH MpPOH3BecTH BbIYHCeHHA Ha BOCM, a tTaxxe 5B. [ourexopso & 
JI. WU. Jlanugycy 3a o6cyxeHHA. 


Tlocrymusto 
17 VII 1956 


UHTHPOBAHHAA JINTEPATYPA 


1A. W.Myxuu,E. B.O3sepos, Bb. Lourexop so, Joxa, na Beecotsu. Konep) 
no (pH3HKe YaCTHM BbICOKHX 9Heprul 14—22 maa 1956 r. 2 J. Orear, Phys. Rev., 96 
176 (1954). * J. Orear, Phys. Rev., 96, 1417 (1954). ®L. Ferretti, E.Mana 
resi, G.Parp pi, A. Ranzi, Nuovo Cim. »1, 1238 (1955). ®°H. L. Ander sam 
M.Glicksman, Phys. Rev., 100, 268 (1955). ‘HL. Anderson, W.C. D aye 
Gl @iml, Wks Glicksman, U.E. Kruse, Phys. Rév., 100, 279 (1955). 7 E. Jl. Fo 
ee eee ees le H, lox. na Bcecoro3H. Kondep. 10 (usuKe yaCTHI, BBICOKHX SHEprHlt 

max 1956 r 
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Joxaane Akaygemun nayx CCCP 
1957. Tom 142, Ne 2 


PH3SHKA 


A. WH. PHBKHH] e 


‘OTOHHASA PEJIAKCAWHSA B CMECSX H,0 —D,0, COJEP)KALLUX 
MNAPAMATHHTHbBIE HOHbI 


(ITpedcmaeaexno axademuxom M, A. Jleonmosuiem 5 X 1956) 


< WeJIbIO JabHeHWerO H3yYeHHA MeXaHH3Ma MOCTOAHHO! CcHHHOBOI pesa- 
MMH B pacTBOpax MapaMarHuTHbIX Covel (+) MbI MpOH3BeJIM H3MepeHuA Ipo- 
HOO BPeMeHH pelakCallHH MpOTOHOB 7’; B pacTBOpaXx, B KOTOPbIX Cosep2kaHHe 
akcupylomlux sAgep H! BpappbupoBaso B WIMpOKHX Mmpefesax 3a cueT YaCcTHY- 
3aMECHbI OOBIKHOBEHHOH (slerKoH) Boybl HO, taxenoh Bogol D:2O. 
PesyJbTaTbl, NOyyeHHble Ama pacrBopop MnCl, 0,003 mou/a, Cr(NOs)s 
)5 moan/a1, Cu(NOs). 0,03 moa/a u CoSO, 0,25 moa/a npegcrapnensi Ha puc. |. 
< cJleqyeT H3 KPHBbIX, NO Mepe YMeHbINeCHHA KOHWEHTPauHH MpoOTOHoOR, 
MCXOJUT BECbMa CHJIbHOe yJJIMHeHHe BpeMeHH Ty. IIpH 3amMeHe B pacTBopax 
@ BCerO KOJIHYe€CTBa MpPOTOHOB JleliTponamu (« = 0,9) 7, BospacraerT Gouree 
Ha NOpsOK BeJIMUHHBI. 
O6uapyxXeHHbI addekT ABJINeTCH HECKOJIbKO HeOXKHJaHHbIM: Ka3aJlOCcb Obl 
MA peJlaKCalHH MpOTOHOB He JOJKHO 3aBHCeTb OT H3OTOMHOLO COCTaBa pacTBO- 
"eJIA (BObI) XOPOWIO H3BECTHO, YTO BpeMA 7, B NapaMarHUTHbIX pacTBopax 
eeNAeTCA  CuIYKTYHPY!OLWHM JHMOJIbHBIM MarHUTHbIM B3aMOJ\elCTBHeM 
Wy NapaMarHuTHbIMH HOHaMH HM MpOTOHaMH pactTBopuTesA (7) (MarHHTHOe 
UMOJeHCTBHe Me?xK]Ay CaMHMH AApaMH MaJlO MW 3aMeTHbIN BKJay,B 7, He BHO- 
). Ho mp 3amene Mosiekya H2O na DeO cymecTBeHHO He MEHAIOTCH HH CTpyK- 
’@ paCTBOPOB, HH JIOKaJIbHbIe MarHUTHble NOAA, CO3qaBaeMble HOHaMH. Kpome 
O MHOrOUHCJIeHHbIe H3MepeHHA B BOJHBIX pacTBOpax NMoKa3anH (*,*), 4TO 
Ke OUeCHb OOJIbIOe NOHWKeEHHE KOHUCHTpalHW NapaMarHuTHpix HoHoB N, 
BbISbIBAeT AHOMAJIHH B peaKCalMOHHOM poliecce: mpousBeyeune 7, N upak- 
€CKH OCTae€TCA MGCTOAHHbIM, B COrlacHH c TpeO6oBaHveM TeopHH (?). 
YuuTbipad CKa3aHHoe, HaM Ka2KeTCA, BO3MO2KHO eHHCTBEHHOe OODACHeHHe 
ITa: BbIPaBHUBaHHe CNHHOBOM TeMMepaTypbl mpoToHoB 7(°) B OHxKalWIeM 
YVKCHUH TNapaMarHHTHbIX HOHOB™ OCYIIeCTBJIAeTCA He 3a C4YeT OpOyHOBCKOrO 
1KCHHA MOJIEKYJ BOJbI, a B Pe3yJIbTaTe MOJICKYJIAPHOrO TepeHoca (OOmeHAa) 
OpOJHBIX HOHOB. CoceHHe MOJIeKyJIbI BOJ[bI OOMEHUBAIOTCA MPOTOHAMH Yepe3 
TOAHHO OOpa3yiolllHecaA H paspbiBarloluecaA BOLOposHble cBxA3H (°). Bpezenve 
JACTBOPHI TsKEOH BObI, BCJIeACTBHe e€€ MEeHbIeH MO CpaBHeHHIO C OObIK- 
€HHOH BOO XMMMYeCKOM peaKUHOHHOCMOCOGHOCcTHIO (‘), 3aMeqIAeT Ipo- 
4HbILi OOMeH**, 4TO H IpHBOAUT K HaOsmoflaemomy pocTy BpeMeHH 7}. 
Mp yxxe OTMevaIH BIMAHHe OW2KHErO TOpAAKa Ha seKT MpOTOHHO! pe- 
<callMH B llapaMarHuTHbIX pacTBopax (1). OueBuyHO, ycTOHuMBOcTb ruypaT- 
A armochepbl B OWKalWIeM OKPy2KeHHM MapaMarHUTHBIX HOHOB HaCTOJIbKO 
cOKa, YTO TIpOCTOM TeNMOBOH MepeHOC MOJIeKYJI BOMbI 3fecb He OOecieuHBaer 
TaTOUHOTO BbIPABHMBaHHA CIMHOBOH Temilepatypbl 7s 3a BpemaA < 7 
10“ cek.). 


* Vimeerca B BHALY Mpouecc YCTaHOBJIeHHA TepMOJHHAMMYeCCKOTO PaBHOBeCHA BHYTPH *Aep- 


4 CIHH-CHCTeMBI a 
-** O70 MOMKHO NoKa3aTb, HCXOMA HS TeOPHH MpoTOMMTHYecKUX peakuHi (’) 
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OpvenTupoBounbii Moscyer MoKa3bIBaeT, YTO OTCYTCTBHe ade KTHBE 
OpoyHOBCKOM TpaHCAWHH B NepBbIX ABYX-TpeX MpWeralouluX K HOHAM CIO 
MOVIeKY BOI JOCTATOYHO AMA OODACHEHHA HaOsMOaeMOroO ABIEHHA. 

V3 puc. | BHAHQ, YTO KaxK bi U3 YeTbIPeX HCCJeOBAHHBIX PacTBOPOB KK 
cBoli, O6ocOOJIeEHHbIM XOX KpHBOH. YKa3aHHoe pasJIMune He JIeKUT B Mpesen 
owH6oxK onbita.B ca1yyae pacTBOpoB AByX3apAAHbIX HOHOB Co?*(N = 0,25 mom 
Cu2* (N = 0,03 moa/a) wu Mn?* (N = 0,003 MOuJI/J1) OHO MOXET ObITb KayeCTBE 
HO OObACHEHO pa3JIMYHeM MIpHMeHABLIMXCA KOHUeHTpauul N: MpH Coupe 


a —. 


Pue. 1. OrHomienHe MpOsOMbHOrO BpeMeHH PeMaKcallHH MpOTOHOB 7}, 

AJIx pacTBopa Ha OObIKHOBeHHOM Bose K BpemMeHH 7, WIA TOTO »*e 

pacTBopa, cofepxKallero THXKEeYIO BOLY, B 3ABHCHMOCTH OT OTHOCH- 

TCJIbHOTO OOBEMHOPO COJePp2xKAHHA TARKENON BOLI B pacTBopax: J — 

MnCle 0,003 mon/; 2 — Cr(NOs)3 0,005 moa/a1; 3 — Cu(NOs)es 
0,03 mom/a1; 4 — CoSOa 0,25 mon/a 


yHcJle MapaMarHHTHbIX MOHOB B pacTBOpe MpOTOHHbIM OOMeH JOuKeH Urpé 
MEHbUIYIO POJIb, TaK KaK BO3PaCTaeT OTHOCHTeJIbHOe YHCIO MpOTOHOB, Hel 
CpeCTBeEHHO B3aHMOJelCTBYIOIMMX € TapaMarHHTHbIMH MOHamMH. UTo  xacat 
CA pacTBOpa xpoma, TO HaiijeHHaA JIA Hero Oomee CHIbHaA CpaBHHTeJb 
c OJIM3KHM 110 KOHUCHTpallMH pacTBOpOM MapraHlla 3aBucuMocTb 7, OT « BK 
MOXKHO CBHJeTEIbCTBYe€T O HECKOJIbKO OONbUIeH BbICOTe rHApaTHOH aTMOcdHe 
B OKPy2KeHHH TpeX3apAHBIX HOHOB Cr®". 

IIpupeyeHuble BbILe pesyJbTaTbI NOyYeHbl! IPH KOMHaTHOM TemMepaT 
HM MOCTOAHHOM MarHuTHOM moviIe Hp~230 Oe. MetosuKka usMepeHuA Oblia Ta 
uTO HB padote (?). TlockombKy H3MepeHHA Bech C OOpasiaMu, cosepxalln 
HEOJMHAKOBOE YHCJIO MPOTOHOB, Obijla MOCTaBJIeHa CEPUA KOHTPOJIbHBIX OMIT 
HOKas8aBUIAMX CTPOrylo JIMHeEHHOCTh allllapaTypbl: HHTCHCHBHOCTb pe30HaHCH 
CHrHasla JIMHeMHO Ciajlaia C YMeHbUICHHeM UYHCIa MpOTOHOB B O6pasitax 
YCJIOBUH, eCJIH BpeMA pesakcallHd 7, H KOSPPHUMeHT 3aOHeEHHA HSMepHTe. 
HOH KaTYIUKH COXpaHAJIHCb He€H3MCHHBbIMH. 


@Mv3uKO-TeXHHYeCKHH + HHCTHTYT Tlocrynusi0 
Kasanckoro dusHana Akagemuu Hayk CCCP 16 VII 1956 


IWMTMPOBAHHAA JIMTEPATYPA 


1 A. H.P ue ku ug, JAH, 102, Ne 6,1107(1955). ?N.Bloembergen,E.M.P? 
cell, R. V. Pound, Phys. Rev., 73, 679 (1948). 3jJ.R. Zimmerman, J. @ 
Phys., 22, 950 (1954). 4 P. Grivet, La Résonance Paramagnétique Nucl aire, Paris, 1¢ 
°N. Bloembergen, Physica, 15, 386 (1949). ®H. Tl. Coxouaos, Yen. us. ne 
57, B. 2, 205 (1955). 7A. H. BpogeKu ti, Xumun usoronos, M., 1952. 
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Hornagn Akanemun Hayk CCCP 
1957. Tom 112, N 2 


PH3HKA 


K. B. TATAHWEB wu axagemux A. H. TEPEHHH 


¥ 
BJIMAHHE AXCOPBUMH TA30B HA JIKOMHHECILEHLHIO 
OKHCH UMNHKA* 


B nacrosteli padote HsMepeHHA MHTeHCHBHOCTH JNOMHHeCLeHIMH MmpoBogu- 
b B AByX pexkuMax: |) Np HempepbIBHOM OCBeLeHHH; 2) npH KpaTKOBpeMeH- 
{ OCBeINeHHAX JVIMTeMbHOCTHIO B 10 cCeK. KaxkOe C TEMHOBbIMH May3aMH He 
ee 5 MuH. HeoOxoqumMocTb AByX pe?KHMOB OCBeIIeHHA CBA3aHa C TEM, 4TO 
TeJIbHOe OCBEWIEHHe€ MOKET BbISbIBATb, H JeHCTBHTeEJIbHO, KaK YCTaHOBHJIH 
IM OMIbITbI, BbISbIBACT H3MEHEHHE COCTOAHHA MOBEPXHOCTH afcopOeHTa, Ha- 
Mep B pesyJbTate tboTogecop6unH rasa. IIpH kpaTKOBpeMeHHBIX OcBelle- 
X MM€eTCA BO3MOXKHOCTh PErHCTPHPOBaTb H3MeHEHHA COCTOAHHA MOBepx- 
TH ajcopOeHTa, BbI3BaHHbI€e TOJIbKO TeMHOBOH aycopOuHeli ra3os. 
MetTogAu Ka. Oxncb UHHKa MpHroToBJAacb cKHraHveM MetasiMyec- 
O WHHKa Ha BO3SyXe B THreJIbHOH Neu pH TemMepatype 900° uH HaHOCHsacb 
CTEKJIAHHY1O IJlACTHHKY B BHe BOAHON cycneH3HH. II]nacTuHKa c o6pa3tiom 
elljaiacb B CTCKJIAHHBIM COCYA, re OH TpeHHPOBaJICA B BbICOKOM BaKyyMe 
/ 200° umn 400° C B mposomKeHHe HECKOJIbKHX 4aCoB. 

Jiromunecue nua ZnO Bos6yKasacb CBeETOM pTyTHOH mamnbt APK-4 (220 Br) 
3 lvlacTHHKY yJIbTpaduosieTosoro cBeTodusbtpa YPC-3. Ludbphepenuna- 
 PoTOIJIeEKTPHYeCKHH POTOMETP, CJIY2KUBLIMH LIA H3MepeHHA HHTCHCHBHOCTH 
AMHECUEHUMH, COCTOAJ W3 JBYX CYPbMAHO-le3HeBbIX BaKYYMHBbIX (oTO- 
veHTOB CIIB-3, BKsJIOUCHHBIX HaBcTpeyy pyr Apyry. PasvHocrupli ToK 
WBaJICA YCHJIMTesIeM MOCTOAHHOLO TOKa. SeJIeHOBaTO-2KEJITHIM CBET JIKOMMHEC- 
WM OT OOpasla OKHCH WHHKAa (POKYCHPOBAaJICA CTEKIAHHOH JIMH30H Ha OHH 
SJIeEMeHT, a Ha pyro PoKycupoBavJICA CBeET JIOMHHECUeHUMH STaIOHA CpaB- 
MA — IWaCTHHKH ypaHOBOrO cTeKJa. 

a IIPHBeJeHHbIX 3J[ecb PHCyHKaX, Kak paBuJlO, /) OOO3HaYaeT HadasbHoe 
€HHe MHTCHCHBHOCTH JIOMHMHECICHUHM B BakyyMe JO BIlycKa ra3a pH 
KOBPpeMeHHOM  ocBellleHHH, / — H3MeHeHHOe 3HayeHWe HHTeHCHBHOCTH 
HHeCLWEHLHH NOX BJIMAHHeM BBOJMMBIX (PakTOpOB (afcopOunA Tasos, JVIu- 
HOe OCBeLICHHe). 

e3yabTaTb. 1. Bro ycraHopmeHo mMyTeM KpaTKOBpeMeHHBIX 
IeHHH, UTO TEMHOBaH afCOpOWHA OTTPeHHPOBaHHbIM B BakyyMe OOpa3ilomM 
B BOJIbl, KaK HM acOpOWwuA OMHOFO CyXOrO KHCMOPOsa, OKA3SbIBaeT Ha JIIOMH- 
HILMIO 3aMeTHOe TyUlalllee JelicrBue (puc. 1). Odpasen ZnO, norywennpit 
{MH BObI JONOMHUTEIbHO TYLUMTCA KHCIOposoM (puc. 1, kpuBas 38). 

da ogo u3 oOpaszyoB ZnO, NpHroTOBJIeHHOM M3 ApyruX HCXOHbIX MaTepHa- 
HM BO3MO2KHO COJepKallleM CJleAbI OpraHHyeCKHX BelllecTB, HaOmOAaslocb 
a cyla6oe TYWICHHe JIOMHHECLEHUMH CyXHM KHMCOpOAOM MH 3HadHTeJIbHOe 
2HHe KHCOpOOM TOJbKO B IpHcyTCTBHH apoB Bospl (+). 

. OcoGeHHO CHJIbHOe TYUallee JelcTBHe Mp KpaTKOBPeMEHHbIX OCBeLCHHAX 
IBaeT ajcopOuuA NapOB XMHOHA, KOTOpble TyllaT JOMMHECLEHIHIO ZnO 


* Kparkoe cofepskaHHe fOKNafa Ha 5-m Bcecoi3HoM coBellaHHH MO JOMHHeCIeHILHH 
“apty B u1oHe 1956 r. Hactoaulad paoota aABAeTCA MPAMBIM MpOMOKEHHEM MWAKJIa paoor, 
‘oro. Tepenuubim, TauKxosckuM 4 Kacmapospim ('~*) B 30-x rogax B @u3sHyecKOM HHCTHTYTE 
Hrpayckoro yHuBepcuTera, NO H3YYeHHIO TYIeHHA NapaMuH HW Pa3aMH JIOMMHCCICHUMA 


BIX TeJI. 


mm 1. 112, No 2 a 


jake Ip Japsenuu 0,1 Top (cM. pH. 2). Momekysla XMHOHA OONAaaeT SeKTPK 
HbIM CPOJICTBOM, CpaBHHMbIM CO CpOjJICTBOM KHcsOpoOga. / 

3. Ecnw Kucnopoy AaBnenvem 1,5 Top NofBeprHyTb AeHCTBHIO CJla0e 
6e39JIeEKTPOAHOTO > paspsqa oT Tpancdbopmatopa Tecsia, OObIyHO CJIy?Kalli 
JWI TI1pOBepKH BakKyyMa, a 3aTeM HeMeVICHHO WIM Yepes 1 Mux. BIYCTHT 

cocyy, ¢ OMUHecIMpylouyuM oOpasiom Zi 

w TO DPOMCXOAUT CHJibHOe TYLIeHHe. Tlosy 

MOMY, OCHOBHOe TylWaulee eHCTBHe akT! 
HOO KHCOpoOsa CBA3aHO C OOpasyrOUlMl 
3 B pa3pAqle O30HOM. 


s 2 f 4, VWismepeHua HHTCHCHBHOCTH  JIOMMHI 

95 CHCHUHH, MpoBeseHHble Mp JWIMTeJIbs 

‘gor got fo 0 Mm OCReMeHHM UcceAyemoro OOpasa ZnO, |; 

. copOupoBaBluero rasbl, OOHapyXHIH CHIBI 

he dey Uymnese mopuecuenmnt =BOsseHCTBHe CBeTa Ha JaHHylO CHCTEMYs 
Gretronpenchne conenresgnt jigs TIpHCyTCTBH KHCTOpoAa (HaBseHHeM 80 


KHclopon, 2 — napbl H2O. 3 — pen- HaOmojaeTcCA BOsropaHHe JIIOMHHECLHe IL 
crBHe KHCIopona Ha o6pasen, yxe ZnO, NOTYIWeHHON KHCOPOOM NpH Mepex 
MPeABapUTebHO MOTYIWEHEHIM  Napa~ OT KpaTKOBPeMeHHOTO OCBEILEHHA kK yyiaae 
aa ae Dae ite Top) B HX omy (puc. 3). STO aABNeHHe OOpaTHMo: no 
BbIKJIKOUCHHA CBeTa JIKOMHMHECUCHUMA, Hl 
pxHeMad KPaTKOBPeMeHHBIMH OCBeIeCHHAMH, BHOBb TafaeT JO CxO] 
3HaveHHA. OTO ABMeHve cNeyeT MpHnucaTb (hoTOAecopOuHnH KUCMOpOa, OF 
py2KeHHOH Apyrumu MeTojamy (‘,°), BYAaCTHOCTH, IpAMbIMH MAHOMeTPHUeCKE 
W3MepeHHamMH CoyonuubiHa (°). 
AvanorMuHoe Bo3sropaHHve MOTY- 
IUCHHOW JIOMMHECWEHUMH MpH ne- 
pexofle OT KpaTKOBPpeMeHHbIX OC- £0 
BeWleHHH K HeMpepbIBHOMy laeT 
ZnO, aycopOupopapiuad akTHBH- 
POBaHHbIM KUCJIOPOA, Mapbl BOsbI 
MH llapbl XHHOHa. OueBH]IHO, MbI 
3lecb TakxKe HMeeM sABJIeEHHe 
coroyecopOunH. 

Ha puc. 4 npeycTraBieHa 30H- 
Hada cXeMa ypOBHeH 9HeEprHH 
corsacHoO OceqHHM lpecTaB- G5 
nenusm. Bepxuue dee i od 100 130 tt 


YPOBHH, OTMCNCHHBIC Ha PHCYHKE — pyc. 9. Xon rymeHua momMHecueHuAH ZnO nap 
Zn (Zn* —e), CO3{aHbl H3O0bITOU-  xyHoHa Bo BpeMeHH Ip KpaTKOBPeMeHHbIX OCB 
HbIMH aTOMaMH UMHKAa, KOTOpble,  HuAX. Crpenku, HanpaBsennbie BHA3 — MO} 
corjlacHo Mowmpso H Urokmany Bnycka MapOB XHHOHA, HalpaBJICHHble BBef} 
("), a Take Bepryuac u Kouosa- MOMCHT HavaJla OTKAYKH H BbIMOPaxKHBaHHA IT 
nosy (8) aABMAIOTCA WeHTpaMH, OT 
KOTOPbIX OTJCAIOTCA SJIEKTPOHbI TEMHOBOM MpoBoyumMocTH. HyxkHHe OK 
HbI€e YpOBHH, OOO3HaveHHbIe Ha pucyHke Zn* (Z**—e), npnnaqnexat He 
TOUHBIM OHOSAPANHbIM HOHAM WHHKAa, KOTOPble COrmacHO BO3s3peHHsAM TeX) 
aBTOPOB, ABJIAIOTCH WeHTpaMH (OTOMpOBOHMOCTH HU  JOMHHECLeHT 
Apyrumy cnopamu, Jelicrsvem cpeta ot Zn* ormenuswores 3JICKTPOHbI, Ti 
Aaloulve B 30HY MpOBOAMMOCTH, a peKOMOHHALMA SeKTpOHa c Zn** npuBe 
K BO30y2KJ@HHOMY YpOBHIO M UCHYyCKaHHIO CBeTa JIOMHHeECHeHILMH (po: 
Em Ha puc. 4). 
IIpu aqcopOunn s1exTpoorpuuatenbubrx moneys (O., H2O, Os), xut 
Ha NoBepXHocTH ZnO cosfawoTcA ONOMHUTeAbHbIC YPOBHH 3aXxBaTa ge KTP i 
OTH YPOBHH 3anOJIHAIOTCA y>Ke B TeMHOTE SJIEKTPpOHaMH, Tepe BOAMMBIME 
HUX C JlOKaJIbHbIX YPOBHeH aTOMOoB ZN, KaK HOKa3saHO Ha pHCyHke. 
CormacHoO pacnpoctpaHeHibim B HacTosmee BpeMA TpecTaBJIeHHAM, Té 
o6pa30M Ha MOBepXHOCTH NomyNpoBOAHHKa cosjaetca JBOLiHOT cou, Tp 
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G 


Q, 


Vig 
Gf mop 
apo 
xuHOHa 


 OHOB BMOJOCy NpOBoAumocrTH (cTpeiKa Ex, Ha PHCYHKe). 

‘t OTEHIUMAaJIbHbIN Oapbep YMeHbluaeT KOHIUCHTpalHlo SJIEKTPOHOB NorpaHHuy- 
90 COA, BCIEACTBHE YerO NOfaBAeTCA Tpolecc HX peKOMOHHAHH C HOHH- 
JAHHBIM LWEHTpOM, COMpOBoxarouluiica u3syyeHHeM 
MMHeECHeHUHH. Monv30BaHHble WeHTpbI JIOMHHeCLeH- 
i Zn** OespisnyyaTebHO peKOMOUHUpyIOT Cc 9u1eK- 
HaMH, CHJ\AWIHMH Ha YpOBHAX 3aXBaTa, CO3/aHHBIX 
SopOuveH SeKTPOOTPHUaTebHbIX MOJIeEKYJI. 

§Y Kasanublii mpouecc MpuBOMUT, c OHOIi CTOPOHBI, K 
UeHHIO JOMHHECLWEHUMH, C Apyroli — kK yBenH¥eHHIO 
Pos@ekTa H3-3a y/VWIMHEHHA BPeMeHH XKH3HH QIeK- 
#HOB B 30HeE mpoBogumocTH. IlocneqHee 3KcnepH- 
@TabHO OOnapyxeno [lyuetixo u Tepennupm (°) np 
opounvu Ha ZnO aneKTpooTpHuatesbubIX Ta30B. Ilo 
€ yxXofla 9JIEKTPOHOB C afCOpOupoBaHHBIX ypoBHeili 
Bata OyeT yMeHblaTbcA BbICOTa Oapbepa, YTO Je- 
T BOSMOXKHBIM MHrpalHiO SJIEKTPOHOB JO MOBepx- 
TH HM BOCNOJIHEHHE 3JIEKTpOHAMH ONycTeBUIHX ypoB- ”@ 50 mun. 

|, CO3JaHHbIX ajlcopOunel. 

BosropaHve sOMHHeECHeHUMH mpH mepexoye K He- PHC. er OD SHES es 
PbIBHOMY OCBelleHHIO OODACHAeTCA tboTOJecopOuneH, enor pees 
OOTBETCTBHH C YMOMAHYTbIMH BbILe PoOTOSIeKTpHye- (80 Top) npH mepexoze 
MH VW MaHOMeTpHyecKMMH S*fexTamy Ha ZnO, MoxHO OT  KpaTKOBpeMeHHBIx 
JANONOAKUTh, YTO KBAHT CBeTa, MOPOLeHHbIi KpH- — CCPEHIeHn” aM Pee 
JIOM, MHTpHpy!OUlWH K MOBCPXHOCTH B BHJe IKCHTO- Bae 
NPOH3BOAUT paspAAKy OTPHUWaTeJbHbIX MOJIeKYJAp- 

HOHOB MOBEpXHOCTH C NepeBOJOM 3IeKTpOHAa B30HY MpoBoyuMocTH. M3me- 
We NOTeEHWMaJIbHOH SHEP CBA3H HOHA C NOBEPXHOCTbWO MPOHCXOJNHT IIpH 9TOM 
-HTOBOM Tepexoge coracHo mupHuuuny Ppanka — Konjoua. Coobulaemaa 
HHKWel HeliTpasIbHOH MOJIeKyle H3ObITOUHaA KMHETHYeCKaA SHEPrA BOIb 
PAUHATI, NeEpNeHANKYJAPHOH NOBepXHOCTH, OYEBHAHO JocTaTouHa, 4TOObI 

IIpeOMOJIETh CBH3b €€ C acCOpOeHTOM H BbI3BaTb 
at ecop6unto (°). DoroxecopOunA yHHYTOKaeT TO- 
BePXHOCTHbl€e YPOBHH, BbI3bIBaBLUMe TyIWeHHe 
JIOMHHeCLUe HHH. 
iaa-e)— — Mouekysa BOJbI MOKeT TakKe CO3{aBaTb 
YpOBeHb 3aXBaTa, TaK KaK, OHA OOvlaflaeT B 
CBOOOJHOM COCTOAHHH 9JICKTPOHHbIM CpOJICTBOM 
nopsyKa | 9B (*), aB ruApaTHpOBaHHOM COcTO- 
AHUM CpOJCTBO €e, T. €. CpOACTBO XHAKOM BO/BI, 
elle Bbiue (1°). 

Ha6s10faBuieeca HaMM Ha HEKOTOpBIX OOpas- 

4. Cxema anextpounpix ne- aX OTCYTCTBHe TyWIeHHA CYXHM O, 4 ToABuIe- 
os. IlpHHHMaetca, 4¥TO eH- HUE TYWICHHA KUCJIOPOJOM TOJbKO TIpH COBMe- 
Mm morsomenua (Ey) mph CTHOM TIpHCyTCTBHH ajcopOHpoBaHHOH BOJbI 
yappekTe H JNOMHHeCHeHUMH = MOXKHO CODACHHTb cwieyloulHM OOpasom. Ha 
metca Zn*(Zn** —e) WH YTO  FayHOM cOpasye MOBepXHOCTHbIe ypOBHH 3a- 
Bie iE a) BosnAKaeT. pH XBaTa, CO3J\aHHble aycopO6uneli O, OKasbIBaloTCA 
DMOHHAaUWH C HHMH 9VIeKTpo- 3 
OB W3 30HMI MpoBo_uMocTH PacrOsOXKeHHBIMH CTOJb BbICOKO, YTO He MOryT 

3aXBaTHTb 3JIEKTPOHbI C JIOKaJIbHbIX YPOBHeH 
mop Zn. IIpu gononuutenbuoli afcopOuHH BOs, B OcobeHHOCTH MpH OO- 

OBaHHH KanWsAPHO ajcOpOHpOBaHHOli BOMbI, MpOWCXOAMT KaK Obl TH]- 
auva MOseKya Os, WpHBOAAMlad, Kak W3BecTHO (1°), K CHM?KeHHIO ypOBHA 
pPruv OTPuuaTebHOrO HOHA, YTO PaBHOCHJIbHO MOBbIMeHHIO CpOACTBa HC- 
Hol monekyab! O,. B pesyabrate BaKaHTHbIli ypoBeHb O, Ha MOBepXHOCTH 
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CHMKaeTCA JOCTaTOUHO HH3KO,. YTOOb] BbIZBaTb Hepexo BIeKTpOHa HM 
HeECcc TYWIeCHHA JUOMHHECHeCHUHH, Kak OMMCaHO BbILEe. 


@u3useckuit HHCTHTYT TlocrymHs10 
JlenuurpagcKoro rocyjapcrBeHHoro yHHBepcuTeTa 25 1X 1956 ~ 
um. A. A. )KqaHopa 
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TEO®H3HKA 
C. A. MALIKOBHY 


O MIPOTHO3SE ATMOC®EPHOrO JIABJIEHAA C MOMOLMIbIO 
SbICTPOJEMCTBYIOWUX SJIEKTPOHHDbIX BbIYHCJINTE JIbHbIX 
MAWHH 


Ul 


(ITpedcmaereno axademuxom A. A. Jlopodxuysineim 9 VIII 1956) 


Miccnegonanua HW. A. Kuoens, H. HW. Bysneesa, T. HW. Mapuyxa u yp. no- 
JMIH CPOpMyJIHpOBaTb 3aayy O KpaTKOCpOUHOM MpOrHose MeTeOpoo- 
€CKHX 3JIEMeHTOB. OfnakO JO MOABJICHHA ObICTpOJelCTBYIONINX BbIUMCIH- 
bHbIX MAlIUHMH ObIJIO HEBOSMOXKHO MPHMeHUTb PallMOHAJIbHbIe METOJb! pelleHHA 
MAHYTOH saqauv. B wacTosuleM cOOOMeHHH u3saraeTCA MeTOMKa Mpo- 
3a, OCHOBaHHad Ha HCMOJIbSOBaHHM COBPeMEHHbIX BbIYHCJIHTeJIbHbIX CpeJCTB. 
Sajlaua O KPaTKOCpOUHOM MPOrHOse MeTeEOPOJIOrHYeCKHX 3/IeEMEHTOB Hal 
OcKOli» Semsei MOXKeT ObITb CBeJeHa K peleHHIO CHeLy1olleli CHCTeMBI ypaB- 
mH: 


dQ AQ aQ Lor. | 
a ta, bY a, t= 5 x ae 
oT oT oT Ct oe 
grey Tass oy y PGR vo 
1 dH 1 0H | . 
ane ar > cor Bar ’ [I) 
a a | 
T= ‘R ot ° \ | (Ir) 


2Cb H Jlaslee NPHHATHI! OOO3SHAYeEHHA: X, Y —TOPH3OHTAIbHbIe KOOPAHHATHI; 
—flannenue; © = p/P — BepTuKasbHaa KoopyuHata; P = 1000 m6; ft — Bpe- 
; H —reonoreniuan; T—Temnepatypa; u, v — COCcTaBJAIOULMe CKOpOCTH 
spa lo ocaM x,y; R—ras30BaH nocrosHHan; «= R(y,—%)/8; Y4g—CY- 
aquaOaTHyecKHH TpaqHeHT; Y— BePTHKaJIbHbIM TrpaqvenT TemMepatTypbl; 
—yckopeHue cuubl Taxxecru; /—napamerp Kopvounca; w — BepTukasbHaad 


TaBAollad cKopocru; T—cpeyuee 3HayeHHe TemMepaTypbl; c? =aRT; 


(6) dl OH OH OH ‘ 
=o — 5) B= =e (a +4 Ge +99, —w); cumBon (a, b) 060- 
| OOD 0000, Kee Oe 
eect oy Oy dy Ox’ ~ 0x2 | dy? * 


Ypapuenre (la) onucbIBAaeT H83MCHEHUA BEPTHKAabHOM COCTaBAIOWeEH BUXpsA 
pocTH B aHHOH uacTHWe Bo3syyxa; ypaBHeHHe (16) o3sHayaeT, 4TO pac- 
ATpuBaeTcA aMaOaTuuecKHi mpouecc. Ypapnenua (1B) mpegqcTaBsaioT op- 
Wy [iad Teocrpopuyeckoro BeTpa. ITH COOTHOMCHHA MOJyYeHbl B pesyJb- 
re yIpouleHua ypaBHeHuit yBuxeHUA. Bausocrb BeTpa K reocrpoduyeckomy 
polo H3BecTHa MeTeoposoraM. 

Ypasnenve craTuKu (Ir) no3sBoumeT UMcCKOUNTb U3 (16) TemnepaTypy. 
eHaAA, Jlasee, B (1a) u (16) uw u v no dopmysam (1B) MH HCKsIOY“ad 3aTeM 
43 (la), nouyyuM ciegqytollee OCHOBHOe ypaBHeHHe Jin oMpemesennA ae 


maa) tea el +O] Tale (x) @ 
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B KauecrBe rpaHHUHbIX YCJIOBAH MpHHAMaeTcA: : 
1) BeprukambHad CKOpOcTb paBHa HyJIIO Ha pies ay 7 i 

: 2H i" 
6J1M>KeHHO SallHCbIBAaeTCA B Buge: mpH C=1 aay +a at ae (5 : 
2) Ha sepxuelt rpanniie aTmocdepbl NOTOK MaCcbl B BEPTHKaJIbHOM Hallp 
JICHHM paBeH HYvII0; 3TO yCOBHe CBOAHTCA K TpeOoBaHHlo OrpaHHyeHHOCTH 


paxenna ¢ mpuH C0. 


el 
Ot OG 
3) Unetcas pemienve, orpaHwueHHoe pu Vx?+ yoo. OueBsuyqHo, ¥ 
Havabubiii Moment (npH ¢ = ¢,) reonoTeniuan H jomkeH ObITb 3ajaH 


BCEM IIPOCTpaHcTBe. 


0 20-40 60 80 100 


= 


—— 


Puce. la ' 


Pemenwe ypapnenua (2) nuleTca caeqyrouluM cnoco6om. Tlomox%xuM, 4TO 
(2) uckoMoH dyukiveh saBiaetca OH/dt, a npousBoguble or H no KOOpAMHaTa 
w3BecTHbI. Torga sayata 06 oTbickaHun OH/ot cBoxuTCA K pellleHutO ypaBHeHt 
QJJIMNTHYeCKOFO THMa C YKa3aHHbIMH BbIllie TpaHWUHbIMH ycCOBUAMH. Peuienl 
3allHcbIBaeTCA B Bue 


ps zi ( ( \[ (4. AH) + 81 | My (2, 9,0, «Byer ) ae 
Q —oo —oo 
ai (4, =) My (x, y, 6, x", y’, ©} dx' dy! d’!. ( 


Srecb M, 4 M2 — dyuxuun Ipuna, Bpiparkalonlveca Yepes SeMeHTapHbIe Toa 
ueHJeHTHbIe dyHkuHH. AnanuTMyeckoe BbIpakenne Jia M, uv Me 6pi0 Hi 
ayyeno pnepsble H. HW. Byneeprim u I. HW. Mapuyxom neckonpko met nasa 

Popmywia (3) AaeT cBsisb MexkAy OH/dt wu nponsBoguEMH oT H no KOOpAME 
TaM JIA mkOOOTO MOMeHTa BpeMeHH. CoracHO yKa3aHHOMY BBILUe HadanbHON 
ycNoBulo mpv tf = ¢) reonoTentHav 3aaH BO BCeM MpoctpanctBe. CneqopaTed 


& 0H 
HO, C NOMOMLbIO (3) MOXKHO HaliTH None rial se Tlonp3syacb Jasee popmyat 
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Puce. 16 


H je hey Hee a ie dt, ylaeTca onpegenuTh uose H Ana MOMeH] 

ans ‘ 
ppemenu ¢ + 8f. Tlopropus omucaHHy!0 NOCJIeAOBaTebHOCTb Ollepalluu t 
CKOJIbKO Pas, MO2KHO HalitH 3HayeHuaA AZ quid WHTepecylolllero Hac MOMeHT 
BpeMeHH. 

VisnoxKeHHbI BbIUe COCOO pelieHuaA ypaBHeHuaA (2) ObldI NOMORKeH B OCHO 
paspaOoTaHHol HaMH MporHocTuyecKo cxembl. Peienve 3aayH 3THM cnmoco60 
BO3MOXKHO JIMIUb MPH WCHObSOBaHHH ObICTpOJelCTBYIOWleH BbIYHCIHTCJIbHO 
MallHubl. PacueTbl MbI Npow3BoquH Ha MawiMHe BOCM AH COEr: : 

Vicnomp30panne mpu pacuerax Oombuioro KOmMYecTBa 3HaveHHi [7 oKa3 
BaeTCa MpakTHyeckH HeyOOuHIM. IlosTomy Obi MpOBeeHbI Ba JOMOJHUTEUE 
Hble ynpoiweHHsA. Bo-nepBbix, Oblla HCMOJIb3OBaHa MOJeub NOJMTPOMHOM al 
moctbepbl. B stom cylyyae reonoTeHivalbHad BbicoTa 000M us00apHueckd 
TIOBEPXHOCTH MOXKET ObITb HalijleHa 10 BbICOTaM JBYX IPOWSBOJIbHO BbIOpaHHb 
MoBepxXHoctTeli. CneqoBaTeJIbHO, Ip pacyeTax mo (3) MOcTaTOYHO MOMb3SOBAaThe 
JAHHbIMHM JIMUb Ha JByX ypOBHAX B aTMOcdepe. Bo-BropbixX, HCHOIb30BAaJIMe 
HCXOJHbIe JlaHHble TOMbKO iA TeppuTropuu Esponst u Sanaquon CuOupn. | 
COOTBETCTBHH CO CKa3aHHbIM B KayeCTBe HCXOJHbIX JaHHbIX MIPMBJIeKaJIMCb MOU 
Ha3eMHOro JlaBleHuaH AT 500, 3aqanHpie B 24 x 19 TOUKaX; paccTOAHHe Mex] 
TOUKaMH paBHO 250 xm. I]pon3BoqHble NO TOPH3OHTaJIbHbIM KOOPAMHAaTé 
(3) 3aMeHAIMCb KOHCYHbIMM pa3HOCTAMH, HHTerpHpoBannue no C’ B (3) nNpoBost 
JOCb aHaJIMTHUeCKH. 

IIpu pacuerax mpHHuMaNOcb, YTO TeOMOTeHUMaJI He H3MeHAeTCA B ABYX ps 
aX TOUeK, OKAaMMJIAIOWUX Mose. ITO ycOBHe BBOJMOCb BCJeACTBHe TOTO, UT 
IIPH HCMOb30BaHHH HCXOMHbIX JaHHbIX JIMWb Ha YaCTH CeBepHOroO Nod ywapH 
H€JIb3A PaCCUHTATb MpOrHo3 JWIA KpaeB paccMaTpHBaeMOH OOsacTH. 

CylleCTBeHHbIM BOMPOCOM ABJIACTCAH BbIACHeHHe YCJIOBHH YCTOMYHBOCTH pe 
WWeHHA, BbIOOp wara 10 BpeMeux ot. B pesymbTaTe mpoBeyeHuA SKCHepHMeHTAaE 
HbIX PaC¥eTOB JIA JaHHOM MOJesH Obl] H3OpaH war St = 22,5 mun. IIpu pace 
Tax C OOJbIUMM WaroM (HanpHMep ot = 45 MHH.) pellieHHe OKa3bIBaeTCH He 
YCTOMYHBbIM, BOSHHKaIOT Napa3suTapHble BOJIHbI. ONbIT NOKa3bIBaeT TakKe, YT 
TlOIesHO MOcyie BbINOJHEHHA KaxkAbIX 10—15 «maroB NO BpeMeHH» MpOBOAHT 
CPpaBHHTeJIbHO ClaOce CruiaxKuBaHHe Noma H c TEM, YTOObI HCKJIOUUTh U3 pac 
CMOTpeHHA MeJIKHe BO3MYLIeHHA. 

IIpupeyem B KayecTBe TIpHMepa MpOrHos MO HCXOJHbIM JaHHBIM 3a Bee 
13 X 1954 r. Kapra HasemuHoro apenas Ha 18 vac. 13 X npuBeyena ua puc. 11 
WM kapta Ha 18 vac. 14 X — ua pue. 16. Ha puc. 1 @ npegcrapnen mporHo 
Ha3eMHOrO JlaBsieHHa Ha 18 yac. 14 X, BerancneHHDt ua BOCM. Pacuerp 
HeEOOXOJMMbIe JWIA BbIMOJHeEHHA OHOTO «lara MO BpeMeHH», nmoTpeOoBasl 
35 cek. paOotbt BOCM. Tonnoe Bpemsa pacueTa npornosa Ha CyTKH, BKsIOWa 
BBO] aHHbIX HW TeuaTb Pe3yJIbTaTOB, COCTABUJIO OKOVIO 40 MHH.; 3a STOT MepHO, 
BHINOJHEHO OKONO 20000000 onepauni. 

XapaktTepHok ocoOeHHOCTbIO W3MeHeHHA OapwyecKorO noma 3a paccMa 
TpHBaemble CYTKH OblWwIO ObICTpoe MepeMelleHHe WHKJOHa, pacmoso%*eHHON 
B HavaJIbHbId MOMeHT Ha’ CeBepHbIM MOpeM, B palion DunIAHAMH U OObE_MHE 
HHe ero C HaXOJMBILEHCA 30€Cb OOWIMpHOH Jenpeccneli. Ota yvepra npowecc 
Oblla MpaBHIbHO NOyyena Mp Mporuose. 

B 3akiouenne CYHTalO CBOHMM MIPHATHBIM JosroM noOsaroyapuTp C. JI. Be 
JOycOBa 3a NOMOUb, OKa3aHHy!O MPM NpOBeseHHH aHHoli paOorTel. 


Tlocrynuse 
8 V1-1956 


Aoxnann Arkagemun nayr CCCP 
1957. Tom 112, Ne 2 


| BHO®H3HKA 


| K. A. KAHAAPSH, C. A. MAMNOSAH, A. Fr. BEPJIABSH, A. A. 3APALLKAS 
uP. K. APYTIOHSH 


®YHKUMOHAJIBHBIE H MOP®OJIOTHYUECKHE H3MEHEHWSA 
rOJIOBHOrO MO3rA MPH AEACTBHYH HOHH3HPYIOWAX 
H3J1Y 4EHUU 


(ITpedcmaeaexo axademuxom JI. A. Op6eau 19 X 1956) 


B nacrosuse paOoTre npHBosaTcaA JaHHble NapassebHO MpOBeAeHHBIX KJI- 
WeCKHX H SKCIEPHMCHTANIbHBIX HCCeOBAHH PYHKUMOHAIIbHBIX H MOpovo- 

€CKHX H3MeHeHHH TOJIOBHOrO MO3ra TIpH JelCTBHH HOHHSHpylollNx U3uy- 

Hit. 

K KaHHHYeCKOH YacTH paOoTh! OTHOCATCA HaGMOJeHUA 3a OOUIel peakiiHelt 
SJIEKTpOSHUemalorpapuyecKHMH H3MeCHEHHAMH, KOTOpble OTMeUaloTCA TIpH 
yeBOH Tepanui OOJIbHBIX C HOBOOOpas0BaHHAMH KOXKH BepXHeli yacTH Ha 

onocucToro oTJevIa rouoBEl. MccneqopaHua mpopeyeubl y 40 OoubHBIX, MO- 

YHBLUHX JieYeHHe PaWOaKTHBHbIM KOOaJIbTOM, MpHYeM 3uIeEKTPOSHUedanorpa- 
id BbINONHeHa y 20 OonbHbIxX. OOsyyeHHe NpOBOANNOCh alMNMKalNOHHO- 
CTaHUHOHHBIM MeTOJOM, a B YacTH CJIyYaeB MeTOJOM BHYTpHONyxosleBoro 

WeHHA HII C paWOaKTHBHbIM KOOaJIbTOM JIeYeOHbIMH O3aMH B Mpeesax 
-7 Tic. y-r. MoujHocTb JO3bI MpH NMepBOl MeTOANKe B CpeHeM Oblia paBHa 

r/dac. 

Bce 6obuble, HECMOTPpA Ha BbIPa%KeHHYIO MECTHYIO KOMKHYIO peaKUHWO, 
HepHoyq oOsyyeHHaA W Nocme Hero OCTaBaIHcb TpyfocnocoOHbmmHu. Y AByXx 
JIbHbIX B BO3pactTe cBBIIUe 60 eT B MepHOX OOMyYeHHA OTMeYaJIHCh HECTOHKHe 
WIOBHbIe OOH, HcuesHyBUIHe Yepe3 7—10 AHeH Moce MpeKpallleHHA JIeueCHHA. 
| 6ONbUIHHCTBa OOJbHbIX OTMe¥eHa COHJIHBOCTD. 
| QnekTposHuedanorpapuyeckue ucceOBaHHA NOKa3zaH CmeAytoulee (puc. |): 
OOJIbIIHHCTBA SOJIBHBIX NOABJAIOTCA S-BOJHbI WHTebHOCTHIO 0,4—0,8 ceK., 
WKaeTCA aMMJIHTyAa OHOMOTeHUMasOB, OTMeYaeTCA NOMyiWlapHad aCHMMeTPHA, 
TakxKe CHWK€HHe peaKTHBHOCTH KOpbl Mosra. Muorga Ha6mtofaiucb BOJIHbI 
pUTMe cepjia H AbIXaHHA. Bce STH H3MeHeEHHA ObIIH HaHOOJIee BbIPaKeHbI B 
pppie 24 uaca nocue oOyyenuA. IIpu JambHeiuMx UcceqOBaHHAX, CIYCTA 
' vw Oonee JHeli, SeKTPOSHUeEdanorpamMMa YacTHYHO HOPMAaJIM3HpOBasacb. 
auOonee MO3qHHH cpoK uccyeqoBaHun — | Mmecal. 
| Takum o6pa30M, W3MeHeHHA ONOMOTeHWHaIOB MOSIra OOJIbHbIX, MOABeEprHyB- 
AXCA OONYYeHHIO TepalleBTHYeCKHMH JO3aMH H3JIyYeHHA paMOaKTHBHOrO 
OambTa, B HEKOTOpOi Mepe HOCAT (yHKUMOHAbHO OOpaTUMbIit XapaKTep, 
© BePOATHO 3aBHCHT OT BPe€MCHHOTO YIrHeTeHHA KOPKOBOM eATebHOCTH. 
KK SkKcnepHMeHTaJIbHOH YaCTH PpaOOTbI OTHOCATCA KaK MIPH2KH3HEHHbIe HaOJO- 
HHA Hall COuleH peakllHell H 9IeKTpOSHUedanorpapuyecKHMH H3MeHeHHsIMH 
KPOJINKOB C JIy¥eBOH OouesHbIO, TAK H NaTOJOrOaHaTOMHYeCKHe CCE OBaHuA 
: HepBHOM CHCTeMbI H, OCOOeHHO, TOJIOBHOrO MO3ra. 

(Jina Bpisbipanna sy4eBoli OomesHH AMBOTHBIe OOYYaIHCb ABYMA clocobaMH: 
wee OOyueHHe PpeHTeHOBbIMH JTyYamu c oso 1000 r Mu oOyYeHHe 0OHO- 
MeHHOM OG6aCTH payMOaKTHBHbIM KOOaJIbTOM MyTeM MpPHKperieHHA allnmuKa- 
pOB K roviope (q03a B cpequeM 51 Thc. y-r). Bcero uccuieqoBano 40 KpouuKoB. 
C feppbix Ke MHHYT Nocse OO yYeHHA y HKHBOTHBIX HAYMHAIOT PasBUBATbCA 
fe nevieHuble (yHKUWHOHAbHbIe H MOpoloruyeckHe H3MeHeHHA, 3 KOTOPbIxX 
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B JlambHelinem dopMupyeTCH CHMNTOMOKOMMJeKc OCTpol syyeBoH Oow1e3 
Usyyenve y KpOJIMKOB Jly¥eBou OovlesHH B pasJIMUHble MepHoOsbl ee passin 
H SeKTpOSHUedanorpapuA Yepes oNpeseseHHble MpOMeXKYTKH BpeMeHH i. 
o6lyteHuA (40 45—80 AHeH) NoKasaH cseyroulee. 

IlpH HOpMambHOM yNHTaHHOCTH TpeXMeCAHYHbIX XKHBOTHBIX, MOJYTaBuR 
o6y4e He paMOakTHBHBIM KOOaIbTOM B TeyeHHe 110 yac. Np MOWHOCTH HGJI 
yeHHa, paBHoil 465 y-r B 1 4yac. syYeBad OoJlesHb MpoTeKasa TAxKeTe 


Puc. 1. Snextposuuedasorpamma GombHoro 3. M.: J — no o61yuenusa; J] — uepes | cyTKH nocd 

o6yyeHHA (OTMeUaAeTCA CHH2KCHHE HHTCHCHBHOCTH OHOMOTeHHHAJIOB H NOHHKCHHE PeaKTHBHO 

KOPbI, NOABIAIOTCA S-BOJHEI H TomyWapHaa acuMMetpua). //7 — Ha 10 fenb nocue OOny4eHH 

(NOUTH NOMHAA HOPMaNH3aWHA ONOSICKTPHYeCKOH AKTHBHOCTH KOPbI TOMOBHOrO MOsra. PeakTHB 
HOCTb Ha CBeTOBOM H 3BYKOBOH pa3paxkuTeb BOCCTaHOBJIeHa) 


M OOJIbINMHCTBO 2KHBOTHBIX NOrHOIO B KOHUe BTOpOH HefesH nocue O6yGeHHA 
¥Y Oosee MOONbIX, TBYXMCCAYHBIX KHBOTHBIX, HMEIOUIMX MCHbILYy!O YHUTAHHOC 
HW OOsy4aBLUXcA B TeyeHHe 70 Yac. paqHOaKTHBHbIM KOOaJIbTOM C MOILHOCTBE 
qospi 735 y-r B | 4ac, Np MeHbUIeH NoMagqy yyepad OomesHb NpoTekaua ell 
Taxkeslee HW MOUTH BCe KHBOTHbIe NOrHONH B NepBble 4—14 yHel Nocae Obs 
yeHua. Ecau xe KpOJIMKH ObIIM CTaplie HW HMeJIH Oompa Bec, TO Mp Tex 
yCJIOBHAX OOJYYEHHA OHH NepeHOcusH y4eByto OomesHb Jerue HU OOJbIUMHCTB 
H3 HAX JORKMBANO MO NepHOfa BbISAOPOBJIECHHA, a JEBATb KPOJHKOB Nocwle OOM 
YeHHA NpOKHJIO AO HECKOJIbKUX MecalleB. I]pu oOmlem OOy4eHUH PeHTTeHOBbIM 
Jyyamu 4o3s0h B 1000 r y *HBOTHBIX pasBHBalaCb THNMYHAA KapTHHa JTy4eBO! 
OonesHH, NPHYeM OTJeJIbHble XHBOTHbIe NOrvOaH, HayHHanA c 4 AHA MOcIe 06 
wyueHHa. ; 

TakHM OOpa3s0M, 4eM MeHbIe BO3pacT H YNWTAaHHOCTb %XKHBOTHBIX HM Y 
OosbLe MOIMHOCTh O3bI, pasMepbl OOsyyaemMoro NOMA HU WAUTeNbHOCTh OOM 
YeHHA, TEM THxKEeMee TeYeHHe JyyeBOH OoesHH HM KOpOYe NpOROMKUTeEMbHOCT 
MKH3HH. , 

B nepudepnyeckol KPOBM NMOJONBITHBIX XKHBOTHBIX y2Ke Yyepes 2—3 aac 
noce OO6yYenHA HaMeyaJICA MeWKOUNTO3: K 6 Yac. YMCMO MeHKOWUTOB yBeuH 
WHBaOCcb nouTH BABOe. Uepes 24 yaca seliKOWMTOS HaHa CHWKaTbCs 
K 2— 3 AHIO pasBUBanacb JleHKONeHUA, pe3KO BbIParxKeHHad JIMMPONeHHA, CHUKE 
JOCb UYHCO MOHOUMTOB, S03HHODHIOB, NOABIANHCb CAMHHYHbIe ucTpodE 
YeCKHe NCeEBNOSOSHHOMHJIbHbIe JelKOUMTHI (YaCTO C TOKCHYeCKO! 3epHHCTOCTbHW) 
TUMPOUMTHI C pacnaawlluMuca aypamu. Ko sBropoi Heyene CHuKaNOCb 
KOMHYECTBO SPHTPOUHTOB. 

B neppble xe Yacbl Tocse COyYeHHA y OOMbINHHCTBA XKMBOTHBIX OTMeYE 
JIOCb HEKOTOPOe CHHKEHHE AMMINTYAbI ONOSIEKTPHYeCKHX KONeOaHHH Cc NOABUE 
HHeEM MeJWICHHbIX BOJIH NpOOmKUTeMbHOCTHIO 0,8—0,35 cekK., a Tak»xKe MOH# 
*%KelHe PCaKTHBHOCTH KOPbl TOJOBHOrO ,MO3sra, KOTOpoe onpeyenvnoch 
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CyTCTBHIO peaKUHH Ha 3ByKOBble HM CBeTOBbIe pasqpaxurein. HaOmogasacp 
K2KE NON yuWapHad acHMMeTpHA. 

B nepvog c 3 no 7 yuu nocute OOJLYYEHHA Y KPOJIMKOB OTMe¥amOCcb MOTOPHOe 
S0y2KeHHe, COHO- H cyIe30TeueHHe, XKUBOTHBIe He NIPHHHMaJIH THOM, H B 
CTH Cily4aeB pasBHJICA NOHOC. QiekTposHuedasorpamMa 9Toro llepHoyla uc- 

ACBaHHA NOKasblBala yiallleHHe OMONOTeHWHaOB (TaXHpuTMHA) (pue. 2), 


c. 2. SnexrposHyepastorpamMpl KponKa: J — Jo o6nyuenua; J] — mepspie CYTKH Mocse O6.1Y - 
MHA (OTMeYAeCTCA CHHMKCHHE AMIMVIHTYAbI OHOIICKTPHYeCKHX KOWeOAHHIi, 3aMeqIeHHe PHTMA); 
{ — Ha 12 JleHb Nocue OOnyueHHa; JV — HOpMasM3al\HA BeEMHUHHbI aMMJHTyAb KomeOaHHA H 
| ‘ PpeaKkTHBHOCTH 

Havasia BTOPOH HeyesH y OOMYYeHHbIX 2KHBOTHbIX OTMevaach OOMlaA cya- 
CTb, COYeTAIOULAACA C Pe3KO NOBbILIEHHOM BO3SOyAUMOCTbIO. XapakTepHO MOCTe- 
HHOe TajleHHe Beca, OCO-€HHO BbIpPaKeHHOe Y MOJIOJbIX WH TIOXO yMHTAaH- 
IX XKHBOTHHIX. IJocneqHHe u36eramH pwema numu. Mx ru6enb Oompiuel 
CTbIO Mpovcxosusa B NepHog c 7 no 13 yeHb Nocne OOsyyeHuA. Ananmu3 sue- 
posHuedasorpamMMbl STOrO NepHosa NOKa3sadl, YTO paHee HaOsHOJaemble H3Me- 
HHA B OMpeseweHHOH Mepe yMeHbIlasHCcb H Mp NOBTOPHbIX HCcJIeOBaHHAX 
OSJIEKTPHYeCKHX KOJIeOaHHH HacTynasia TeHJeHUHA K HEKOTOPOH HOpMaJM3a- 
[MW KPHBOM B CMbICJIe BOCCTAHOBJICHHA aMMIHTyAbI H peakTHBHOocTH. Kpusble 
eCb IPHOH2KasCb K ypaBHOBeLICHHOMY THNY. OHaKO B YacTH CJly4aeB OTMe- 
eTCA HEKOTOPOe MOHMKeHHE AMMIHTYAbI WIEKTPHYeCKHX KONeOaHHH MO cpaB- 
HYIO C TAKOBOH JO OOmyyeHHA. 

KoHTpoJIibHble 2KHBOTHBI€ BeJIH ceOA HOpMaJIbHO, MpHOaBHAH B Bece, 
EKTPOSHUePasorpaMMbl HX BapbHpOBasIH B OObITHLIX WIA HUX MpeMeax. 

IIpu naTronoro-ahaTOMH4eCKOM HCCJIe(OBaHHH HaMH OMpefeseH pA TAKECIbIX 
MeHeHHii B TOJOBHOM MO3sry OOJIYYeHHbIX KHBOTHBIX. 

Hapagy c remoqMvHaMuyeCKHMH HapyWieHHAMH B BUJe MOMHOKPOBHA, CTa3a, 
CTpaBasaTOB HIM HeOOJIbIHX KPOBOH3IMAHHM, KOTOpble CHadaJla BbIparKeHbl 
a6o MW B TeYeHHe syYeBOH Oone3HH JemaioTcA Oojee rpyObIMH HM APKO BbIpa- 
HHBIMH, OOHAPyKUBAalOTCA TakxKe TAKE ble PHCTONATONOFHYeCKHe H UMTOApXH- 
KTOHMYeCKHe H3MeHeHHA. B nepHoje NepBHYHbIX peakUMH HW B JaTERTHOM Te- 
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pHoye WHTOapXHTeKTOHMKa KOpbl He HapyllleHa. B Kope Bcerpeyarorca JMU 
CMHHUHbIe KJICTKH C XPOMATOJIM3OM HM KapHOIMTOJIM30M, OOHaPyXUBaloTe 
TakxKe CMOPILeHHble KeTKH c runepxpomaTosom. B TeyeHHe pasrapa J1Y¥eBO! 
6ome3HH TUCTOMAaTOJEPHYeCKHe W3MeHEHHA TPpHHHMalOT Oosee pacmpocTpaHe 
Hpi xapaktep. Tlospasiorcd HeOO/IbIIMe OYAPH ONYCTOMCHHA. Berpeyaire: 
6olbuIMe KeTOUHbIe Tpynmbl c KapwHouuTOMM30M. B nepHoge BbIsqOpOB/eHHA 
reMOJMHaMHYeCKHe HapyllieHHA MOUTH UcYesaloT, OMHAKO B KOpe, HapAAy 
XOPOWO COXPaHMBIUHMHCA OOWIMPHbIMH TNOJAMM, BCTpeyaloTCA MOA ONYCTO: 
WeHHA, Te ONpesesmneTCA CMOPIUMBaHHe KJIeTOK C THM€PXPOMATO3OM HJIM Xe} 
rHponMyecKan AUCTpopHWA KleTOK C HaOyXaHHeM, XpOMAaTOJH30M HM KapHOuHe 
TONH30M (pvc. 3—4). 

Takum 06pa30M, nosyyeHHble HAMM JaHHble ykKasbIBaloT Ha PA SHAYMTCJIby 
HBIX H3MeHeHHii HepBHO cucTeMbI mpH syyeBorw OoviesnHu. Ilopaxkenue HocuT 
He qudpy3Hbiit, a u36upaTeIbHbI XapaKTep. B Kope MbI OOHapyxXMBaeM JIMUIB) 
HeOOMbIUHe YUACTKH HapyWeHHOM WHTOapXWTeKTOHUKH C TAKeJbIMU rucTomaToy 
JIOTHYCCKHMH W3MeCHCHHAMH KJICTOK. | 

ConoctTaBina JMHaMuvecKkve 3uleKTposHUedasorpapuyeckwe JlaHHble C pe 
3YJIbTaTaMH MOpWOsOrHYecKOrO HCCIeOBaHUA, MO%KHO OTMETHTb CJleyrouleey 
IIpu o6s1yyeHHu rouOBbl WIM BCerO OpraHu3Ma HOHW3HPYIOULMMH JlyyaMv, H3Mee 
He€HHA OHOTOKOB HOCAT (asoBbIM XapakTep. : 

1. B dbase nepBoHatasbHOrO MOBbIILeHHA JICKTPHYeCKOH AKTHBHOCTH KODE 
HW MOAKOPKH NOX BAMAHWeM NepBHYHOrO BOSAeHCTBUA HOHM3UPyioulero 3s y4es 
HHA HacTynaeT Audpy3Hoe 1OpaxkeHHe HepBHOM CHCTeMBI C HapylleHHeM OOMeH; 
BeIIECTB BO BC€X OprallaX H CHCTEMAaX, C HAPyWICHHeM HOPMAJIbHOM B3aMMOCBAS} 
COMOJUHHEHHEIX OTIeNOB U ycuseHveM nepudepuyeckoli umnynpcannu. Hacryy 
naeT 9Ta casa HOO HenocpeACTBeHHO BO BpeMA OOsyyYeHHA, HOO B MepBble 
€CATKH MMHYT nocNe Hero. 

2. ®a3a yrHeTeHHA KOPKOBOH AKTHBHOCTH (3alpefesIbHOe TOPMOKeHHE 
HaCcTynatoulad Yepes HECKOJIbKO YacOB Mocye OOYYeHHA HW WAULAACA HeCKOJIby 
KO J\HeH, ABIACTCA pe3ysbTaTOM HapacTaioulero naTomorHyeckoro mMpoweccé 
B HepBHOH CHCTeMe H BO BC€M OpraHv3Me OOJYYeHHOrO XKHBOTHOYO. 

3. Maza OTHOCHTeIbHO HOPMaNH3alHH OMOTOKOB KOpbI TOJOBHOrO MO3ra 
C Mpeo6nayaHveM B OTJebHBIX CyYatX MpoueccoB BOsOyxXeHHA WIM TOpMOy 
*KCHHA HACTyNaeT Yepe3 HECKOJbKO Hel — HefemIo Nocne OOnyyeHua. B ate 
NepHod AupPysubli, paswHTOU maTonorMyeckHM Mpowecc HapyuieHHA PyHKUHOY 
HaJIbHOrO COCTOAHHA HePBHbIX JJICEMCHTOB OrpaHHYHBaeTcA, YaCTHUHO BOCCTay 
H@BJIMBaeTCA B HEKOTOPbIX OTJeaX HEPBHOH CHCTeMbI H YaCTHYHO YCHMMBAaeTCA { 
B APpyrHx, 4YTO OYeBHAHO, 38aBHCHT OT HX HCXOAHOrO CyHKUMOHaIbHOrO COCcTOS 
AHUA. Kpome Toro, Malo H3MeHeHHbIe OTAeNbI HepBHOH CHCTeMbI KOMMeHCaTOpHa 
OepyT Ha ceOa CyHKUHIO NOBpexkJeHHbIX yyacTKOB. Bot noyveMy B 9TOT nep Hoy 
Kora Ha 9JIeKTPOSHIeanorpaMMe MbI HaXOQMM YaCTHUHYyIO HOpMamusallA G 
KPHBOH, TPH MaTOrMCTOJOrHYeCKOM HCCJIeOBAHHM BbIABJIAIOTCA PpyOble Mops 
(pouloruuecKHe H3Me€HEHHA B Kope. ' 

Ecam oOu1yYeHHOe AKMBOTHOR BbIKHBACT, TO SeKTPOSHUedanorpaMMa mocTe} 
meHHO HOpMavMsyetca. B cayyae 2xe THOeM 2XMBOTHOrO, 9TOMY MpefuiecTByel 
cbasa TepMHHAIbHOrO YrHeTeCHHA KOPKOBOM AaKTHBHOCTH. | 


Hayuno-HeceqoBaTesbCKHH WHCTHTYT Tlocrynns0 
PeHTreHOJIOFHH H OHKO.IOrHH 29 V 1956 
MuuuctepcetBa 3fpapooxpanesua ApmCCP | 


| 
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Puce. 3 Puce. 4 


Pue. 3. MukpoororpamMa y4acTKa KOpbITOOBHOrO Mo3sra. Hapymenhe WHTOapxH- 
TEKTOHHKH KOpbI 


Puce. 4, Jleranb muKpodororpammpl pue. 3. Tu~ponuyeckaa fucTpopbua mupamu- 
JasIbHbIX KJI€TOK C THIPOJIH30M 


Joxnzann Akayemun HAaYE CCCP 
1957. Tom 112, Ne 2 


IIEKTPOTEXHHKA 


r. M. YJIAHOB 


MHBAPHAHTHOCTb JO « B JIMHEHHbIX KOMBUHHPOBAHHbIX 
ABTOMATHYECKH PEPYJIMPYEMbIX CHCTEMAX 


(1 pedcmaereno axademuxom B. C. Kyaebakuxoim I X 1956) 


@Musnyeckan CYLHOCTh 3aauH PeryAHpPOBaHHA BaKNOUAeTCA B OCyHeCTB- 
2HHU B TOM WIM WHOL CTeMeHH He3aBHCHMOCTH peryJHpyeMoli KOOPAHHATHI OT 
SMYLCHHA, CC HHBAPHAaHTHOCTH NO OTHOIMeHHIO kK BO3MyleHuHtO (1°). YenoBua 
SCOJIOTHOM ~MHBapMaHTHOCTH B KOMOHHMPOBaHHbIX aBTOMATHYeCKH peryviu- 
YeMbIX CHCTeMaX H CMe2KHbIe C HHMH BOMpOcb! OcBeleHb! B (‘~6,8,°), HaliyeHuble 
CIOBHA MOrYT OKa3aTbCA XKECTKHMH H MpakTHYeCKH TpyAHO peasH3yembiMH. 
Bmecte c TeM HHBapHaHTHOCTb 
2KeT ObITh B JOCTATOUHOH Mepe 
CTHTHYTAa IIpH YacTHYHOM HWJIH 
HOJIM2KEHHOM = OCYILNECTBJICEHHH 
a3aHHbIX YycNOBHH. Peanusye- 
I sddekT HHBapHaHTHOCTH JO 
O3Ha¥aeT He3aBHCHMOCTD pery- 


MpyeMOl BeJIMYHHbI OT BO3MYLIe- 
MA C TOUHOCTHIO Jo BewMuuHE, Puc. 1. I[punuunvanbHaa cxema KomMOuHMpoBaHHoli 


leg »  @BTOMATHYeCKH perywHpyeMOH  CHCTeMbl, A— 
peyeniemo ¢. B nacrosuyert 3aMKHYTHIM WHKJI KOMOHHHpOBaHHOH cHcTempl, 5— 


MeTKe uccieqyeTca  atppekT Pa3OMKHYTHIM WHKJI KOMOMHHpOBaHHO! CHCTeMBI 
HBapHaHTHOCTH JO ¢, OOycCJOB- 

HHI MpHOJIM2KeHHBIM BBITOJHEHHeEM YCJIOBHH aOcOJOTHOM HHBapMaHTHOCTH. 
PaccMoTpHM KOMOHHHpOBaHHy!0 aBTOMATH¥eCKH peryJiHpyeMylo CHCcTemy, 
TPpyKTypHad CXeMa KOTOPOH H300parxKeHa Ha puce. |. 

_ O6osHauHM yepes x (ft) H Xun, (t) Mpouecchl, O6ycOBJeHHbIe BOSMYLeHHeM f(f) 
ABTOMATHYeCKH peryJIHpyeMOH CuCcTeMe IPH peryJIHPOBaHHH COOTBETCTBEHHO 
0 MPHHWMNY OTKJOHeHHA (pH OTKIOYeHHH OT CHCTeMbI pc. | pas3omKHyToro 
HWkKJla) H M10 MpHHUWNY OTKJIOHeEHHA H MO BO3MYIIeHHIO: 


x(Q=L(R G6) }, tm (t) = L- {jos}, (1 


ne AN — xapaxrepucruyeckuii NomHOM cxcTem (cm. pyc. 1), Ny 4 N2—coot- 


,eTCTBYIONIMe NOJMHOMBI NopsyKow k u 1, L~ —oOpatTHoe mpecOpasoBaHne 
Tanaaca, f(s) — sanmacopo u300paxenve BosmymmeHus f(t). 


N, = 6) + bys + bos? +... + bp 8*, Nowe Cae iO Surr Gas, warm iS! 


i 


F HeoOxoquMO aHaJIOrHyHO yCOBHAM aOcOJIOTHOH MHBapwaHTHOCTH yCTaHo- 
UTb 3ABMCHMOCTH MHHUMM3AlHH Xyup (tL) OT KOMPPHUNEHTOB A; HIM a; = 0; — aj 
b; 3ajjaHbl). 

Hcnomb3ya TeopeMy © CBepTKe *yHKUMH MO OTHOIMWeHHIO K BbIpaxKeHHlo 
‘aus (t), HaHeM CJIe{YIOULYIO CBASb Mery MpoleccaMH Mp peryJIW poBaHHu 
[0 IIPHHUMIy OTKMOHEHHA MW MO MpHHUKNy OTKJOHEHHA HW MO BOSMYULCHHIO. 

t 
Mag (ty | D(<)x (t —) dz 
0 
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WJIM 


cE | 
Xaue (t) = \ k (x) ©, (t — t) dz, (2 
rye: | : 


— M—Ne _ Ay + M48 + ApS? +... + a, SP 
Ny Og + bys + bgs?7 +... +0, 5h ’ 


®, (t) = | ® (x) dc; k(t) = x(t). 

: . 
I. IIpeqnonaraa B JaubHeliem, uTO (pyHKWMA x(t) UMeeT BCe NPOH3BO 
Hble JO M BKJUOUHTeIbHO HU pasyiaran x(t—t) B pag MO t, CBASb MCKAY) 
TIpOWeccaMH Xyy_, (tf) u x(t) MORHO TpecTaBuTb B CyeAyIouleM Buse: | 


. o Cyh_d™x (t | 
Fenns (B) Se 04x (8) + Le OSES O) Paves = de HR 3 | 
TE Co, Cy, Co) +++) Cn — COOTBETCTBYIONINe MOMeHTHI (PyHKuHH O(t), a HMeHHC ) 


a® (t) de, .. 05 Cp = (— 1)" | a’@D(r)dc. (4 


| 
KoadduuveHTbl paja (3) BBIUMCJIAIOTCA HelocpeACTBeHHO MO Napamerpaw 
pasOMKHYyTOrO HM 3aMKHYTOFO WHKJIOB CHCTeMbI (CM. pHc. 1): 


Co = | @(t) dt, q=— 
0 


ox 29 


fe 
es _ [a0 (s) _[£%)} ; 
C(O) ee a. ae rarer he (5)| 
Torga, HallpHMep, MepBble TpH KoapPuuveHTa C; HMEIOT CJIeAYIOUH BUI: 
Qo ayy — Ayhy agg — Ayhg By A409 — anhy 
cy ftay, ep BORO ye sg (ttle Oy 2 filo) a 
0 Dy ’ it 2 , Cos b Do b ° ( 


B cayyuae 3aaHHblx 3HaYeHHH C; NapaMeTpbl pasOMKHYTOFO WHKJIa CHCTEMbI Qj 
JerKO ONpefesAt0oTCA Ha OCHOBaHHH CHCTeMbI avire6pawyecKHxX ypaBHeHHii (5), 

B cayyae KOMOHHMPOBaHHbIX CHCTeM aBTOMaTHYeCcKOrO peryJIMpoBaHHA, 
KOSPPUUHEHTI Co, Cy,..., Ca XAPaKTePH3yIOT Mepy HHBapHaHTHOCTH CHCTeM! 
aBToMaTHyeckoro peryHpoBaHna. JlelcTBHTebHO: ‘ 

1) Besyuae no3HuHOHHOH MHBapHaHTHOCTH JO ¢:C,==s, AQ) =e; B Cyyae) 
MO3HUMOHHOM HM CKOPOCTHOM HHBapWaHTHOCTH Cy = 0, Cc; =s, ay =0, ay = 8} 
B CJlyYae NOSHUMOHHOH, CKOpOcTHOH HM MO yCKOpeHHIO MHBapvaHTHOCTH 
Co=C,=90, GQ =a, =0, Ce, Aag=s. YKa3aHHad Mepa HHBapHaHTHOCTH 
CHCTeM aBTOMAaTHYeCKOrO peryJMpOBaHHA sBAeTCA NpHOmMxKeHHOH u Npa- 
Me€HHMa K MeJVICHHbIM Tpomeccam x (ft). 

2) CucTeMbI C MO3HUMOHHOH, CKOPOCTHOM, MO yCKOpeHHIO HT. Tl. HHBA- 
PHaHTHOCTbiO OyAyT COMayaTb CBOHCTBaMH acTaTH4YecKOH CHCTeMbI COOTBET- 
cTBylolwero Nopaxqka mupH e-—>0 (3) H OHOBpeMeHHO CyUleCTBeHHO MHHHMH- 
SHPOBaTb OTKJIOHCHHA CHCTeMbI B TepeXOJHOM Mpouecce (pH MejVvIeHHOM 
mpouecce x (t)). 

3) [Ipeqembupiit nepexog K ycnoBuamM aOcomoTHO MHBapHaHTHOCTH ocy- 
ULECTBJIAeCTCH, OUCBHAHO, TpeOoBaHHem 


Xynp (¢) =,0 (x (t) = 0). (7) 
TloceqHee osHayaeT, YTO Co = Cy = Cg =... = Cp = 0 UM 4 = A, =a, =.08 


-..=@,=0, 4TO COOTBeTCTBYeT H3BeECTHOMY YCJIOBHIO aOcOuOTHOH MHBAa- 
pHautHoctu NV, — N,= 0. 
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| Il. PaccmorpuM wHBapuanTHocTs JO ¢ PacCMaTPHBaeMbIX JIMHeiHEIX cH- 
)/>M Ha KOHeuHOM HHTepBane Bpemenu ¢t(0<t< 1,). Tycrp sar Alenia 
HV HKUMIO CHCTeMBI, perysMpyeMylo TO NpHHuny orkoHeHuaA & (t), Ha orpa- 
PqeHHOM HHTepBasle BpemMeHH ¢ BO8MO%KHO MpeCTaBHTb B BHJe NoWMHOMA 


| ft, He OOnaqatoulero CBOGOJHBIM UJIeEHOM: e 
= y otis (8) 
n=] 
®ynxuusa ©, (¢) B oOmlem cayyuae po CBOOOJHBIM UJICHOM: 
1 (t) a y MB mt toeae f (9) 
m=1 


Torya, cormacuo (2), 


tO) 6 
Naas ey \ a Sm MarBmt (t —«)™ | de. (10) 
0 n=1 m=1 
Breas noyctaHopKy V = >, mpeoOpasyem (10): 
7 i=’ < = m+n n m—1 
Xuue (t) = > >) ma Bint (Vv (1 —V) dV. 
n=1 m=1 0 


SameTuM, TO NOAMHTerpasbHOe BbIparKenue ecTb Geta-cbyHKuua (!°) yeii- 
TBHTeJIbHbIX 3Ha4eHHH Nn, m: 


4 
Bati,m—=\V" (1 aed (11) 
0. 
Xuue (f) IIPHMeT OKOHYATebHO CleqyIOUIN BUT: 
: co oo , ! ! 
Xuns (t)= S) Yi oaBnt eae ; (12) 
n=1m=1 


PasBepTbIBad Xyus (t) B pAy no ¢, nowy4yuM 

Yau (t) = 3 oat? + (5 abe + 5 sah) +(t bts T cBa + 4 a8) t+ 
+(5 “ibe igt + Gots + 5 8 es Pe 

+(3 ee i ee fe (13) 


_ HeoOxoqHMo HalHTH yCJIOBHA, HakJay[bIBaeMble Ha MapaMeTpbl PasOMKHy- 
roro WHKJla cHcTemb! 8 (cm. puce. 1), onpegenaiouyNe TpeOoBaHHA MHHHMH3auHH 
(t) H HenpepbIBHBIM Mepexo K Xyys(t), a B Cyyae aOcOJOTHOH HHBapHaHT- 
4OCTH — K HYJIIO HA KOHCYHOM HHTepBasle BpemMeHH f. 

YcJOBHe VHBapHaHTHOCTH CHCTeMbl C TOUHOCTbIO JO ¢(¢t), oMpesessmromee 
MCKOMbIe TlapaMeTpbl*, MorxKeT ObITb 3aaHO B BHJe 

Xue (1) =e (t)-x() — (O<E< A). 

B yacruocTn, ecsiM Mepa UWHBapHaHTHOcTH ¢(t) =¢-t, HCKOMbIe TapaMeTpbl 
8; onpejeiaiorcaA Ha ocHOBaHHH (13) H3 cCHefyloulel CHCTeMbI aIreOpavyecKkHx 
paBHeHHii: 


SSS Bi, 
Eko = By =P at 
| { 
| = AES Ea es Bs+ hoo aRaes ea (14) 
4 


1 4 
| Tae Saar. %1B4 ++ a 83 + Coats =e 70 4B 


* Tina paya mporeccos x (Z). . 
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[Ipeqembubrii nepexoy K aOcOJHOTHOM MHBapWaHTHOCTH Ha KOHCYHOM HHTe 
Bale Bpemenu ¢ onpesesAeTca, OVeBHAHO, ycoBHem ¢ +0. B yKa3aHHOM ea 
yae coriacHo (14) Bce KosippuuueHTE! 8;->0 u, cneqoBaTembHo, V; — N2= 
YTO COOTBETCTBYe€T H3BECTHBIM YCJIOBHAM aOCOJIOTHOM MHBapHaHTHOCTH 
BCeM MHTepBavie Bpemenu t (0 <t < cv). 

Vi3102%xKeHHOe MOXKHO peSIOMUPOBAaTb CJIeyIOULMM OOpasom: 

YcJIOBHA MHBapHaHTHOCTH JO & YKa3bIBaloT Mepy HeBO3MYLLaeMOCTH 
CTeMbI B 3aBHCHMOCTH OT aPdeKTHBHOCTH CBA3e€H MO BO3MYIIeHHIO H JOC 
TOUHO MaJloe YHCJIO HeEOOXOAHMMbIX BO3JeHCTBHH MO BOSMYLIeHHIO JIA OC 
UI€CTBJICHHA He3AaBHCHMOCTH OT Hero C TOUHOCTHIO JO = perywMpyemon K¢ 
OpJMHATHI, 

Haiiyenuple yCOBuA paciuHpsxAoT OOJlacTb peavIH3alMH Hei HHBapMak 
HOCTH B KOMOMHHpOBaHHbIX CHCTeMaX ABTOMATHYeCKOrO peryJHpOBaHHaA, 10 
BOJIAA CO3JaBaTb BbICOKOKaYeCTBCHHbIe€ ABTOMATHYeCKH JCHCTBYIOWIMe CHCTE) 
3a CueT BeCbMa OrpaHHYeHHOrO — yacTO JIMUIb CTaTHYeCKOrO — BO3eHCTBY 
MO BO38MYILeHHI0. 
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Zoxnaagm Akaygemunu nayr CCCP 
1957. Tom 112, Ni 2 


XHMH $1 


“ 
Uaen-Koppecnonyent AH CCCP K. A. AHJPHAHOB u M. A. FOULYBEHKO 
PEAKUHH 3AMEWJEHHS XJIOPA 


Y WMXJIOPMETHJIAJUMETHJIXJIOPCHJIAHA 
BHC(XJIOPMETHJINDMETHJIXJIOPCHJIAHA HA AJIKOKCHIPYNMDbI 


Peakuuu 3aMemenua ranowya Ha aJIKOKCHIpynbl B anKUJI- HM apusXxJop- 
aHaX lpoOTeKaior JlerKO C OOpa30BaHHeM aJIKWJI- H apHuasIKOKCHCHIaHOB 
'). &-XJIOPSTHIXMOPCHAHbI HW &-XJIOPMETHAXJOPCHJaHbI pearupyir Co cHup- 
HM c OOpa3s0BaHHeM &-XOpamKHaikoKcucunaHoB (3-5), 

MbI cuHTaIH HHTepeCHbIM H3YYHTb 3aMelleHHe XOpay aTOMa KpeMHHA Ha 
OKCHJIbHble Ppylnbl Np AelicTBUH CNHPTOB Ha AHXMOPMeTHAAUMeTHIXJOp- 
aH HW Oxc(x0pMeTHsI)MeTHIxMopcusaH. Ms3BecrHo, yro yBeruyenne 4ucsa 
OB XJIOpa B %-MOO%KeCHHH K aTOMY KPe€MHHA pe3KO yBeIMUNBaeT aOnIb- 
te C — Si-cBa3H; y TPpHXJIOPpMeTHJITPHXMOpCHlaHa OHA PpaspyulaeTcA TIpu 
OmH3e BOOM: 


ClaCSiCle-+ 4H,O + St(OH), + 3HCl + HCCI,. 


OBaTeJIbHO, MOXHO ObIIO OMKUaTb paspbiBa Si — C-cBa3H B ycsOBHAX 
Moro jleliCTBHA CHHpTa Ha AUXJOpMeTHIAUMeTHIXIOpcHaH HW Ouc(xs0p- 
JI)METHIXJIOpCHIaH, KOTYa, Hapsy C XJIOPHCTbIM BOJOPOAOM, BbIJeAeTCH 
e€ Boa ("pu JelicTBHH Ha CMMpT XJOpucToro BOJOpofa), KOTOpaa Morsia 
BaTb oTueneHHe Cl,CH-rpynnbl. STO JOMMKHO Obl Obl CKaBaTHCA Ha BbIXOe 
JIOPMeTH J [MMeCTH J aIKOKCHCHJIAHOB H ONC(XJIOPMETH J) METH Ja IKOKCHCH JIaHOB. 
yYeHHe peaKUHH 3aMelleHHA XOpa Y AMXJOPMeTHIAMMeTHIXJOpCHaHa HU 
(XJIOPMeTHJI)MeTHIXJIOpCHaHa OblWIO MpOBeeHO C MCMONb3OBaHHeM 38TH- 
oro, M30MmponMioBoro, A-OyTHOBOrO MH W30aMHJIOBOrO CIMpTos. 
OnpiTbl NOKa3aJiu, UTO TPH peak B3aMMOJeHCTBHA AUXJOPMeTHJAMMeTHNA- 
jpeHiaHa HW Onc(XOpMeTHJ)MeTHIXMOpcHlaHa CO CIMpTaMH B yCJIOBHAX 
ITa He OblN0 OOHapyKeHo oTWeNeHHA CleCH-rpynnbl, M peakitHH mpoTeKalo1 
cxeMaM: 

CH, CH, 
ie — Cl + ROH -= Cl,CHSi — OR + HCl; 


A CH 


(C1CH,),s'—= Cl + RONS oe = OR HC? 
CH CH, 


WM 9TOM TosyyaoTcA  AMXJIOPMETHAAMMeETHMAIKOKCHCHaHbl HM Onc(XMOp- 
‘YUJ1)MCTHIaJIKOKCHCHJIaHbI C BbICOKHMH BbIXOJaMH, COMOCTABHMbIMH C BBI- 
aMH XJIOPMeTHJJUMeTHIAIKOKCHCHJIAHOB. 
CeqoBaTebHO, B YCOBUAX OMIbITAa, T. €. B CHJIbHO KHCOM cpeye, He HaOJI0- 
Tea paspymeHua Si— C-cpa3u y (UXJOpMeTHI-MMeTHIXMOpcuana WY Ouc- 
OpMeTHJI)MeTHIXMOpcHaHa. C TOMOU{bIO YKa3aHHOMt BbILe peakUHH ObIIH 
Iy4eHbI HOBbIe COeHHEHHA, CBOHCTBA KOTOPbIX IPHBeJeHbI B TACs pls 
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AH, T. 112, Ne 2 


. , 
BeujecTBo Xumuyeckaa (bopMywja 3 °C 


B MM pt. CT. 
Brixon B % 
2 
= 
RB} 
S 


Jlapneuue 
BBIVHCW. 


X JOpMeTHJIUMe- 
THJIMeTOKCHCHVJIaH 
Xo0pMeTHJIAuMe- 
dese anconaae C1CH2(CHg)2SiOC2Hs 431 ,5| 745} 7910,9512|1,4185] 40,41) 4 
X JOpMeTH JI. UuMe- 
THAM30NpOMNOKCcH- 
cusaH B CICH,(CHg)2SiOC3H, 144.5) 750} —|0,9473]1,4192] 45,413 
Xsopmeruayume- | 
THJI-H-OY TOKCHCH- 
JIaH C1CH2(CH3)2SiO CaHy 
XJIOpMeTHJIL.UMe- 
THJI-H30aMHJI- 
oKCHCH aH CICH,(CHg):SiOC;H;, | 38—40} 1] 64/0,9118/1,4270) 54,42) % 


JluxsopmMetTu jy, uMe- 
THJIITOKCHCH AH C1,CH(CHs)2SiOC.H; 62—63/ 410} 67/1 ,0880|1,4402) 45,33] 4 
JluxaopMeTuayume- 
TH J-430npon- 
okcHcumaH C1,CH(CHs3)2SiOC3H, 176 | 750! 65/4 ,0778|1 4412} 49,98) 4 
J\uxnopmetuayume- 
THJI-H-OY TOKCH- f 
cHulaH C1,CH(CHs)2SiOC4H, 73—74| 5} 60/1 ,0480/1,4450) 54,63) & 
J\uxnopmMerTusijuMe- 
THJI-H30aMHJI- 
okcHenuaH Cl,CH(CHg)2SiOC;H,, | 47—48] 2} 82/1 ,0297/1,4458] 59,28 
Buc(xaopmetu.)- 
M€THJISTOKCHCH- 
aH (C1CH,),CH3SiO C,H; 40 2| 76/1 ,1198/1, 4512) 45,33 
Bue(xiopMeTua)Me- 
THJI-H-OYTOKCH- 
cuulaH (C1CH2)2CH3SiOC,Hy 62—64| =. 2) 84/1, 0681)1, 4515) 54,63 
Buc(xsopMeru)Me- 


THJ-H30aMHI- 6 
OKCHCHJIaH (C1ICH,),CH3gSiOCs5H,, 118 16} 75/4 ,0551|4, 4522] 59,28 


C1CH,(CHg),SiOCHs 417 | 750} 30/0, 9890/4 , 4310} 35,84) 3 


slo, 9406/1 ,4262| 49,77] 


~1 
L 
Ww 
Co 
(Se) 
aS] 
w 


IncnepuMeHTaNbHAA heal (tila) 


a-X IOPMeTHAMUMeETHAMeETOKCHCHAAaAH. B xKon6y, cHaO*KeHH 
OOpaTHbIM XOJIOUIbHHKOM, KalleJbHOH BOPOHKOM, TepMOMeETPOM H MelaJKl 
nomMemanu 100 r (0,7 Mona) xmopMeTHIuMeTHIxnopcHnana (T. Kun. IT 
114,5°; Cl, no ®onprapgzy, 25,12%) u 110 r (0,74 mona) yusTHnaHHul 
(vr. kum. 214°). Cmecb HarpeBamM MW NepememupBann. IIpu yoctmKenun Temme 
Typbt 60° B TeyeHve 2 vac. MpHOaBaanu 32 r (1 Mmomb) MeTumOBOrO cH 
(tT. Kun. 64°). Ilocue BBeqeHuad BCero CHUpTa peakUMOHHYIO CMecb NepeMeui 
JIM ip Temmepatype 60—70° nosuaca. Ilo oxnaxyennu O6pas0BaBuIMiica OF 
OK, KOTOPHIM peycraBa COOOM COMAHOKUCbI WH9THAAHNAINH, OTIeNA 


@uNbTpat pasronAu us KONObI PaBopcxoro. Iocne BropHyHoli pasroHKH 6 
nogyyeH mpoyKT ct. kum. 116—117°. Tlonyyeno 29 r xnopmeruayumeTusaMme 
Kevcnnava c T kun. 116,5-—117-: mee 14910; d?° (),9890; BbIxXO 30%. 


: Hattizeno %: C 35,01; 34,87; H 8,03; §,33; Cl 25,19; 25,32; Si 18,79; 49 
C4Hy,OCISi. Bpruneneno %: C 34,64; E792. Gil 2a) Bae Si 20,25 


a-X MOPMETHARUMeTUM-A-O6OYTOKCHCHMAH. Ilonyyen ai 
norMdHo u3 71,5 r (0,5 Moma) xnopMeTHIqMMeTHAXNOpcHaana (T. Kun. 114 
114,5°; Cl, no Ponprapgy, 25,12%) u 50 r (0,67 MOJIA) A-OyTHJOBOrO CHHI 
(Tv. kum. 116°, n2° 1,4008). Nomyyenuprii NpOAyKT pasrouAH NO BakKyyMOM 
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§n0b1, Knaiisena. Tlonyyeno 65,8 r XJIOPMETHJIAUMeTHIOYTOKCHCHIaHa CT. KHIM, 
4— 38°/3 mM; n® 1,4262; d29 0,9406; Bprxoq 73%. 


Hafineno %: C 46,25; 46,11; H 9,20; 9,07; Cl 19,20; 19,38; Si 15,25; 15,34 
41,,OCI1Si. Bpruncseno %: C 46,51; H 9,47; Cl 49,61; Si 15,04 


? 


Pa-X TOpMeTHARUMeTH s-(n30)-aMHATOKCHCH IaH. Tlonyyen 
panorugHo us 40 r (0,28 Moms) XsopMeTHAAUMeTHAXIOpCHsana (T. kun. 114— 
14,5°; Cl, no Monprapgy, 25,12%) u 30 r (0,34 mona) u30amnnoBoro cnupta 
j ku. 132°, n% 1,4090). TIpogyxt pasronsnu B BakyyMe u3 KONOBI Kuaiizena. 


MYYeHO 35 T XMOPMeTHIJMMeTHsI-(430)-aMHIOKcUCHIaHa c T. Ku. 38—40/1 mM; 
j 1.4270; d2° 0,9118; Berxog 64%. 


Hatigeno %: C 49,72; 49,80; H 9,69; 9,43; Cl 17,83; 18,01; Si 14,20; 14,47 
My,OCI1Si. Brruncseno %: C 49,33; E983: CiP13;20° Si 14,42 


AuxmopMeTHARUMeTUASTOKCHCHAAaH. Tlonyuen ananorny- 
ws 133 r (0,75 Mons) AuxnopMeTHAqUMeTHAIXOpcumana (T. KUM. 148°; Cl, ro 
WIbrapky, 20,32%) u 50 r (1,1 Mons) a6dcomoruoro sTunoBoro cnupta. Touy- 
THB MpOLyKT pasroussH B BakyyMe u3 KONOBI Ksalisena. Tonyyeno 94 r 
XJIODMETHJIAHMMETHISTOKCHCHIaHa Cc T. KHO. 62—63°/10 mM; aS 1,4402; 
1,0880; Brrxoy 67%. 


Hatiqeno %: C 32,48; 32,36; H6,51; 6,31; Cl 37,70; 38,34; Si 15,34: 15,2 
H,20C1.Si. Baruucneno %: C 32,09: H 6,46; Cl 37,88: Si 14,95 


AUXNOpMeTHARUMeTHA - (H30)-NpoTOoKcucuaan. Iony- 
i aHaworuyHo v3 30 r (0,2 Moms) WHxXOpMeTHIAUMeTHIXOpcHsana (T. KUN. 
3°; Cl, no Ponbrapgzy, 20,32%) u 15 r (0,25 mona) usomponusoBoro cnupta 
kun. 83°, n®9 |,3792). IIpoaykr pasronsau us Kom6bI MaBopcKoro. Tlomyyexo 
Pr AUXJOpMeTHAAMMeTHI-(430)-MponokcHcHaHa c tT. Ku. 176°; n201,4412; 
0778; Brrxon 65%. 


Hlarimeno 042) © G0, Lo. 922i OvOos 16,80; (Cll 30,012 Sars2 oi 1438581474 
1,20C1,Si. Barancneno %: C 35,82; Ee 7.045 Gil Ba 25 Si 13,96 


pTuxnmopMeTHAARUMCTHANOYTOKCHCHI AH. Tlonyyex 
anorudHo v3 52 r (0,29 mona) WuxmOpMeTHNAUMeTHIXNOpcCHsaHa (T. KHIM. 
°; Cl, no MonprapAy, 20,32%) u 25 r (0,34 Moma) n-OyTunoBoro cnupta 
kum. 116°; n° 1,4008). [lpogykr pasronau B BakyyMe H3 KoNObI Knalisena. 
Jyueno 37 Tr AUXNOpMeTHIMMeTHIOYTOKCHCHaHa, C T. KHIM. 73—74/5 uM; 
1 ,4450; he 1,0480; Brrxox 60%. 

Hauneno %: € 39,22: 39,30: H 7,01; 7,81; Cl 32,35; 32,58; Si 12,38; 12,78 
46OC1,Si. Bprunceno %: C 39,06; lal (fase Gle32.-95; Si 13,05 


lux 1opMeTH AAUMeTUA-(H30)-aMuUAOKCHCHAAH. Tlonyuen ana- 
wuHO 43 35 r (0,2 MOA) AMXJOPMeTHIMMeTHAxXMOpCHana (T. Kun. 148°; CI, 
Mouprapry, 20,32%) #20 r (0,23 Mons) H30amHsOBOrO Cnupta (T. KH. 132°; 
1,4090). IIponyxr pasrouaM B BakyyMe v3 KONOnI Kaaiisena. [louyyexo 
T JUXJOpMeTHJUMeTHI-(430)-aMHJIOKCHCHaHa C T. KHIM. 47—48°/2 wm; 
1,4458; 20 1,0297; Bprxoy 82%. 

Haligeno %: C 42,22; 42,49; H 7,54; 7,98; Cl 30,75; 30,35; Si 11,84; 11,96 
I,gOC1,Si. Brruvcneno %: C 41,91; ek 2NSHIe Cl) 30,93; Si. 20 


Buc(xaopMeTHA) MeTHASTOKCHCHA AH. Tomyyen anaso- 
nno u3 40 r (0,22 mons) Ouc(xn0pmeTHs)MeTHAXJOpcHnana (T. Ku. 170°, 
b 10 Mouprapyy, 20,22%) u 20 r (0,43 Mons) aOcOsMOTHOTO STHOBOTO CIMPTA. 
OMYKT pasrousAJIM B BakyyMe 3 KONObI Knaiizena. Tlomyyeno 32 r 6uc(xm0p- 
THJI)METHJISTOKCHCHIaHa CT. KHIM. 40°/2 wm; n® 1,4512; d2 1,1198; Bbrxog 


o . . . . . fe . 14 OOM 14 38 
Hafigeno %: C 32,23; 32,01; H 6,50; 6,29; Cl 37,38. 37,79; Si 14,30; 14, 
f,,0C1,Si. Burancneno %: C 32,09; H 6,46: Cl 37,88: Si 14,95 
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Buc(xaopMeTua)MeTHaAAOyTOKCHCHAAH. IlonyueH an 
normano v3 35 r (0,2 Moma) Ouc(xopMeTH)MeTHXmOpcHsana (T. Kun. 17( 
Cl, no Pouprapry, 20,22%) u 25 r (0,34 Moma) A-6yTHOBOoro cnupTa (T. KH 
116°, 10 1,4008). [poayxr pasrousuim B BakyyMe M3 KONObI Kaaiizena. [log 
yeHo 36 r G6Hc(XOpMeTHJ)MeTHIOYTOKCHCHaHa C T. KHIM. 62—64°/2 
ie 145103 aq 1,0681; Berxog 84%. 

‘ Hafigeno %: C 39,34; 39,50; H 7,05; 7,52; Cl 32,31; 32,83; Si 12,68; 12) 
~C,Hy,OCl1,Si. Brravcneno %: C 39,06; H 7,48; Gl 32,95; Si 13,05 


Buc(xa0pMeTUsA)MeTH J-(430)-aMunoKkcucusaH. Tlonys 
aHanoruuHo v3 35 r (0,2 mona) Ouc(xmopMeTHs)MeTHIXIOpCHaHa (T. KP 
170°, Cl, no ®onprapgy, 20,22%) u 20 r (0,23 Mona) “30amMHM0BOrO CMD 
(vr. kun. 132°, n® 1,4090). [Ipogykr pa3sroHAJM 43 KOAOBI Kaati3ena. [lomyyel 
34 r 6uc (xnopMerua)MeTus-(430)-aMunOoKCHcHaHa c T. Kun. 116—118°/16 m 
n® 1,4522; d?° 1,0551; Bixog 75%. 


Haiineno %: C 41,34; 41,62; H 7,96; 8,34; Cl 30,98; 30,61; Si 11,93; 14 


CHi,OCI Si. Baruneneno%: C 41,91; H 7,91: Cl 30,93: Si 12,25 
Bcecoio3Hblfi 9JIeKTPOTEXHHYeECKHHM HHCTHTYT Tlocrynuao 
um. B. W. Jlenuna 16 VII 1956 


\ 


WHTHPOBAHHAA JIMATEPATYPA 


». 2 R. Sauer, J. Am. Chem. Soc., 68, 138 (1946). 2 R. Sauer, J. Am. Chem 
66, 1707 (1944). ’ F. Boye, H. W. Post, J. Org. Chem., 16, 391 (1951). * J." Na 
J. Spaier, B. Dauberf, J. Am. Chem, Soc., 73, 3867 (1951). * K. A. Anga® 
HOB H gp., JIAH, 95, Ne 2 (1954). 
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XHMH A 


10. A. APBY30B, B. JI. AATKHH u C. A, WIEBEJIEB 
HEKOTOPBIE PEAKIIMHM 1,4-MXJIOPBYTAHOHA-2 


(ITpedcmaezeno axademuxom A. H. Hecmesnoeoim 3 VII 1956) 


JlelicraueM alleTaTa kaJIHA B eAHOli yKcycHoli KucHOTe Ha 1,4-quxn0p6yTa- 
H-2 TIP KOMHATHOH Temnepatype HaMH Obl MOuy4eH C BHIXOJOM 72% npoxyKT 
€lMeHHA OJHOTO aTOMa XJIOpa B MOvIeKyJle 1,4-qux0pOyTaHoHa-2 Ha alleT- 
curpynny. IIpu HarpeBaHHu nOsyyeHHOrO BelllecTBa B BakyyMe Cc OucysIb~aTom 
MA Obl NOMyYeH XJOPMeTHABHHUKETOH. OTciofa cleqyeT, ITO BelyecTBO, 
yueHHoe HaMH jJlelCTBHeM alleTaTa KamuaA Ha 1,4-"uxnopOyTaHOH-2, mpez- 
aBaisneT coOoH 1-xmop-4-aueToKcHOyTaHoH-2. Hac uHTepecoBasio BbIACHHTD, 
eT JIM peakiHaA oOpas0Banua U3 1,4-ynuxnopOyranona-2 (I)  1-xnop- 
WeTokcuOytTanoua-2 (11) nyrem 7BoiHOrO OOMeHa HIM Yepes NPOMexyTOUHOe: 
pasopaHve XJOpMeTHJIBHHHIKeTOHA (III) c nocneqyiomHM mpHcoey;NHeHHeM 
III yxcycuot Kucnotsl. Jia sTOrO Hy2KHO Oblio HcceqOBaTb, OTIMIEMIAeT JM 
CHsCOOK_ CICH,COCH,CH,OCOCH, 
u 


CICH,COCH,CH,C] 
| SS 
%, f By 
& 
CICH,COCH=CH, 
my 


eTaT KaJMA XNOPUCTHI BOROpo oT 1,4-7uxs0pOyTaHOHa-2 Hn: mpHcoequHAeT- 
JM yKcycHad KHCWOTa K XJIOPMeTHJIBHHMJIKeETOHY. 

Jina Toro 4uTOObI ycTaHOBHTb, OTULEMIAeT JIM alleraT Kalua oT 1,4-7Hxn0p- 
TaHoHa-2 XJIOpPHCTHIi BOLOpOA, K pacTBOpy alleTaTa KaJIMA B 9TaHONe OBI 
)HOaBJICHLI IPH KOMHAaTHOM TemNepaType WUKMOMeHTaquveH u 1 ,4-y~ux1Op6yTa- 
H-2. U3 peakiHOHHOli cMecH Obl BbIJeJIeH C BBIXOJOM 81% NposyKT mpucoesH- 
HHA XJIOPMETHJIBHHHIKeTOHa K WHKONeHTaqveny. CyleqOBaTesIbHO, ObmIO 
KasaHO, ITO alleTaT KaMA OTIUeENAeT XMOPHCTHI BOROpo or 1,4-quxo0p- 
TaHoHa-2. 
_jianee ceqoBano ycTaHOBHTb, MpHcoesqMnAeTCA JIM YKCyCHad KUCMOTa 
XJIOPMCTHJIBHHHIKETOHY IpH KOMHAaTHOM Temmepatype. IlonbirKka mpucoeH- 
Tb YKCYCHY1O KHCJIOTY K XJIOPMeTHJIBHHUJIKETOHY B OTCYTCTBHE KaTaJIM3aTOpa 
2 mpuBesa K ycnexy. Oqnako pH mMpoBeseHHU peaKUMH B NPHCyTCTBHH alle- 
Ta KaJIMA Obll ModyyeH (c BbIxofoM 67%) 1-xmop-4-alleToKcuOyTaHoH-2. 
aKUM 0Opa30M ObIvIO 1OKa3aHO, YTO MPpHCoesMHEHHe YKCYCHOH KHCJIOTbI KaTa- 
usupyeTcaA alleTaTOM KaJIHA”. ; 
V3 u3vi0xKeHHbIX pe3yJbTAaTOB culefyeT, uTo peaxuua 1,4-yuxnopOyTaHoHa-2 
alleTaTOM KaJIHA B YKCYCHOl KUCMOTe, MpHBOAAMaA K OOpasoBanuto |-xOp- 
-alleTOKcHOyTaHoHa-2 MpoTekaeT wepes MpoMexkyTOUHCe OOpasOBaHHe XJIOP~ 
eTHJIBHHUJIKeETOHA. 

Jlanee Mbl O6HapyXHBaIH, YTO IPH HarpeBaHuHu cMecn 1|-xo0p-4-alleTOKCH- 
yranoua-2 c 1,1’-7HUHKMOreKCeHMJIOM .B IpHCyTCTBUM alleTaTa kaJHs o6pa- 
yeTCA IpOJYKT IpHcOeAMHeEHHA XJIOPMeTHJIBHHHJIKETOHA K 1, 1’-quuuKOreKce- 


d 


* Hamu HaujeHo, uTO MypaBbHHadA KHCMOTa MpHCOeAHHACTCH K XJIOPMeTHJIBHHHJIKETOHY 


pa HarpeBaHHH. 
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Huay. Tem caMbIM N0Ka3aHO, YTO MpH HarpeBaHHM B MpHCyTCTBHM alleTa 
Kama 1-xmop-4:alueTOKCHOyTaHOH-2 cnocoOeH OTUeMIATb YKCYCHY!O KHCJOT 

JlelicrBueM alleTaTa Kalua B JeAHHOM yKCyCHOH KMCIOTe IpH HarpeBank 
Ha XJIOPMeTHABHHHAKeETOH HaMM HOsIyYeH aleTOKCHMeCTHJIBUHUIKeTOH. If 
HarpeBaHuu mocjequero c 1,1’-qMUMKIOreKCeHHJIOM NOJyyeH ]-alleToKcualk 
THI-2,3,4, 5-MUMKIOreKCaHOUMKOreKceH-3. 


IKCNCPAMCHTGISA aa, acer s 


B3aauMonetictBue 14qguxn0p6yTtTaHoHa2 c aleg 
TOM Kaaus. Kpacrsopy 19,3 r (0,2 Mou.) SesBoqHOrO alleTaTa KaJIMA B75) 
JeAHOM YKCYCHOM KHCOTHI NpHOaBsAIOch 28,2 r (0,2momn.) 1,4-q4uxm0pOyt 
HoHa-2. CiycTa cyTKM XJOpucTHI Kaui OT*PHATPOBbIBaIICA, OOMbUIAA acl 
yKCYCHOM KMCJIOTbI OTTOHANACh B BaKYYMe, OCTATOK BbIWIHBaJICA B BOY, CME 
HeliTpamM30Balacb OuKapOoHaTOM HaTpHaA MH usBIeKanacb sdupom. [low 
ueno 23,9 r (72%) 1-xnop-4-alleroKcHOyTaHoHa-2 c T. kum. 93—95° npu2 M 


n> 1,4565; d>° 1,2236; MRp 36,60, BpruvceHo qua C,H,O3Cl 36,44. 


Hafigeno %: C 44,16; 44,00; H 6,01; 5,81; Cl 21,48 
CgH,O3Cl. Boruucneno %: C 43,68; Jay oes Cl 24 04 


OTmenmeHHe yKcycHOoH eshte) Te sei | (Oy <I ] -x 10 pam 
ameTOKcHO6OyTaHOH a2. Cmecb 12,0 r (0,073 moa.) 1-xnop-4-ameToKel 
OyTaHona-2 u 1,5 FY TOHKO pacTeproro Oucyabpata KalMA HarpeBasach 
Bakyyme. IIpu temnepatype Oanu 145—150° u 30—35 MM Opi CoOpan AucTHAMA 
KOTOPbIi BbIIMBaJICA B BOY, CMeCb HeliTpaJIH30Baslacb OHKapOOHaTOM HaTpF 
KM 2KcTparupoBanacb apupom. Tlomyyeno 2,3 r (30%) xmOopMeTHIBHHUJIKETOH 
e T. kun. 57—60° npn 32 mM, 12) 1,4690, d* 1,1478; MRp 25,36, Beranciel 
C,H;OCI F 25,08. JlurepatypuHpie Januble (1): T. Kum. 56,5—57° npu 31 MM 
We 154690; a7 Naor: 

Cmecb 2,2r (0,02 MOJI.) TOJIYYeHHOTO B 3TOM OMbITe XJIOPMeTHJIBHHMJIKETOH 
wu 3,57 (0,02 mow.) 1,1’-quuuKsorekceHula HarpeBawlacb B NpHcyTCTBHH ruype 
XHHOHA Ha KMManjeH BOAAHOH OaHe B TeyeHHe 3 uac. IlonygenHo 3,0 r (53% 
afykta c T. mu. 101,5—103,5°. Tlocne nepexpucTanmusaluH u3 93TaHOs 
T. ut. 104—104,5°. CMemanuad mpo6a c 3aBeombim oOpasiom 1-xsopalllé 
TH-2,3,4,5-TMWuKNOreKcaHouMksorekceHa-3 (7. mat. 104,5—105°) pacnmasE 
Jlacb Oe3 enpeccuy. 

Jlurepatypuble Jauuble ('): T. ma. 104,5—105°. 

IIpucoequnHenune ykKcycHOH KUCAOTH K XN0pMe 
THIBUHUAKETOHNY. K pactBopy 5r 6e3BoqHoro alleTaTa Kkaua B45 M 
JeAAHOU YKCYCHOW KUCHOTHI MpHOaBAAIOCb 26,5 r (0,255 Mou.) XOpMeTHIBHAMIE 
KeToHa. CMeCb OCTaBAaCb IPH KOMHAaTHOL TemMmepatype Ha 31/, cyTOK, 3a 
TeM BbIJIMBaJlaCb B BOY, HeHTpaIH30Balacb OKapOOHATOM HaTPHA VM W3BMeKa 
JaCb S(HpoM. Tlomyyeno 28,0 r (67%) 1-xnop-4-aleroKcH6yTaHoHa-2 c T. KUT 
ee mp 4\mM. [locie nopropHolt HeperouHKu T. Kum. 92—93° npn 1,5 M 
n\ 1,4560, d%° 1,2270; MRp 36,45, spraucneno yua C,H,O3;Cl 36,44. 


IIpucoequHenHHe MypaBbUHOH KUCAOTH K xX 10p 
METHABHHUAKeETOHY. Cmecb 15,6 r (0,149 mou.) XJIOpMeTHIBHHWWE 
KeTOHa Hi 50 Mi OesBOqHOH MypaBbHHOll KMCOTHI HarpeBamacb Ha KuNATIel 
BOJAHOM Oane B TeueHHe 11/, vac. CMecb OXaxKasacb, BbIMBaIaCb Ha KOJIOTHIA 
Nel, HEHTPaIM30Balacb OWKapOOHaTOM HaTpHA, SKCTParHpoOBalacb spupoM. 
IJonyueno 11,8 r (53%) 1-xnop-4-opmoKxcu6yraHona-2 c T. Kun. 86—90° 
mpu 2 MM. [ocae nopropHolt neperouku T. Kun. 99—100° npu 5 mM, n2° 1,4640, 
d2° 1,2955; MRp 32,06, Brtyucneno gas C,H,O,Cl 31,82. z 


Haligeno %: .C 39,76; 39,88; H 5,03; 5,13 
Cs5H,O3Cl. Buruneneno %: C 39.88: H 4.69 


B3saumMofelicTBHe XNOPMeETHABHHUAKeETOHA C ane 
TaTOM Kadus. Cmecb 13,3 r (0,136 mon.) Ge3BoqHoro alletata Kanua, 37 Mi 
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jqHO ykcycuol KucuoTbI Hu 14,0 r (0,136 mou.) xnopmMeTHBHHHAKeTOHA Harpe- 
aCb Ha KHNAWeH BOAAHOH OaHe BTeyeHHe 6 Yac. 3aTeM cMeCb OXNaKasach, 
PUCTHIH KaJIMii OTPHbTPOBbIBaJICA, H PUJIbTpaT tbpakUWHOHUPOBAJICA B BakyyMe. 
fydexo 5,65 r (33%) allerokcuMeTHBHHMIKeTOHA CT. Ku. 73—74° mp 8 MM, 
1,4452, d2° 1,0882; MRp 31,34, spraucneno yaa C,H,O, |-1,11. Jlurepa- 
ble Januble (*): T. Kun. 70—71° npu 14 mM, n® 1,4355, d?> 1,0788; (): 7. Kun. 
mpu 14 mm, ni3 1,4455; (4): 7. Kum. 81° mpu 12 mu. 


b, 


imecb 1,8 r (0,014 Mou.) atlerokcuMeTHiBuHnaKketona u 2,5 r(0,015 mon.) 
)-AHUMKJIOreKCeHH Ja HarpeBaJlacb B IpHCyTCTBHM THApOXHHOHA Ha KuNAMLel 
MHOLi OaHe B TeyeHne 3 yac. Ilo oxa2xKeHHH cMecb 3acTbIa. Kpucrasmueckaa 
a pacTupasiach C MeTpOMeHHBIM 2—PHPOM, KPHCTAaIbI OT*PUbTPOBbIBAJHCb 
POMBIBAIHCb XOJIOJHbIM 2TaHOJIOM. IlomyyeHo 3,2 r (73%) 1-auerokcnayeTHs- 
14,5-7uunKoreKcanounKsorekceHa-3 c T. mI. 127—128,5°. Tloce qByx nepe- 
cTalu3alu 43 BOAHOrO alleTona T. nw. 134,5—135°. AynyKr xpucram- 

e€TCA B BHe OUCHb TOHKHX HHTeOOpasHbIX KPHCTAaJIJIOB. 

Hatigeno %: C 74,82; 74,67; H 9,18; 9,25 

CygHs,03. BaraucneHo %: C 74,45; H 9,02 


? 


Tonyueunue 1-xnopanetua-2,5-3H,0MeTHACH UUKa0- 
mcehHa-3 43 14-quxnop6OyTaHoHa-2,ameTata kKanHa 
[HK TOMeHTafueua. B konGy, cHaOKeHHy!0 OOpaTHbIM XOJIOLHJIbHHKOM, 
jeulasHcb pactBop 9,8 r (0,1 Mon.) 6esBoqHOro alleraTa Kaua B 40 Ma 95%-ro 
Hosa H 9,9 r (0,15 mon.) WaKsoneHTayHena. SatTem oOaBranocb 14,1 r (0,1 mou.) 
Auxio0pO0ytaHoua-2. Cpa3y Hava BbiMajlaTb XJOPHCThIM Kaui, HW peakIMOHHaA 
b CHJIbHO pa3orpesiacb. Kon0y oxslaKasi W OCTaBJIAJIH pH KOMHaTHOH TeM- 
aType Ha 12 yac. Ilonyyeno 13,9 r (81%) 1-xnopauerui-2,5-3H0MeTHIeHIH- 
prekceHa-3 c T. KH. 98—100° npu 7 mM. [loce noBTropHoh NeperouKH T. KH. 
—95° np 5 MM, 779 1,5138, d291,1772; MRp 43,61, Bprucneno quia CyH,,OCI 
,/7. JIuTepatypHble Januble (*): T. kun. 92° npu 4 mM, 179 1,5134, d201,1747. 


Ilonyueuue I-xnopauweTuas-2,3,4,5-.4WUKAOrTeKCaHO- 
KNOrekceHa-3 43 1-xnop-4-aueTOKCHOyTaHOHa-2, ale- 
Ta Kaiua wu 1,l’-quunKknorekceHudsa. Cuecn 1,6r (0,01 mon.) 
Slop-4-allerokcu6ytaHoua-2, 1,6 r (0,01 Moa.) 1,1’-quunKsoreKkceHuia H 
jOJIbIIOTO KOJIMYECTBa alleTaTa KaJIMA HarpeBaslacb Ha KHNALeH BOAAHOM OaHe 
eyenne 21/, 4ac. [lomyyeno 0,7 r (26%) aayxta cr. m1.104—105°. Cmemanuan 
96a Cc 3aBeJOMbIM OOpa3sii0M  1-xo0palleTH-2,3,4,5-HUMKIOreKCaHOUMKJIO- 
cena-3 (T. ma. 104,5—105°) pacnmaBunacb Oe3 Aempeccun. 


Mockosexuh frocyapcTBeHHbIi YyHHBepcHuTeT Tlocrynusio 
um. M. B. Jlomonocosa 11 II 1956 


IWATHMPOBAHHAS JIMTEPATYPA 
710. A. Ap6y3os, B. Jl. .arxusn, JAH, 111, 6 (1956). 2G F.Hennion, 


P Kupiecki, J. Org. Chem., 18, 1601 (1953). *N. Lozac h, Bull. soc. chim. 
nee, 11, 514 (1944). * W. Reppe et al., Lieb. Ann., 596, 1 (1955). 
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M. E. BOJIbMMMH, C. WH. KKJAHOB wu uaen-koppecnonyent AH CCCP Jl. H. K YPCAHO 
HOBbIE COJIM TPONMIHA. NOJIAPOFTPA®HA HOHA TPONMJINA 


‘f 


Heyapyo J,épuurom u Hoxcon (?) ObluiH MOJTy4eHbI COM WMKJIOPenTaTp ven HIE 


(rponusua) — ycToliuMBoro CeMHYeHHOFO HOHa KapOoHHA, OOsafatolero ap 
MaTHYeCKMMH CBOMCTBaMH BCJIeCTBMe COMPAKeHHA LeCTH 7-3JIEKTPOHOB: 


y- 


Hsyyenve Mpov3BOJHbIX STOM HOBOH HeOeH3OHAHOHM apoMaTH¥eCKOH CHCTeM 
HECOMHEHHO MpeJCTaBJIAeT 3HAUHTeJIbHbIN MHTepec. 

Jlo HacTOAINero BpeMeHH ObIWIM H3BECTHB! JIMIUb HEMHOrHe COJIM TPOMMJIMA 
OpOMHCTHIM HU XMOpUuCcTHIM TpomusHu (1) HU, 10 HeaBHO TOABUBLUeEMYCA COOt 
mleHuio (*), H30LHaHaT TpONWIMA. OTH COMM MpeAcTaBAIOT COOOH KpPHCTaJ 
YeCKHe BbICOKOTJIAaBKWe BeIIeCTB?, OYe€Hb JIErKO paCTBOpHMbIe B BOJe U 
PpacTBOpHMble B HeNOJAPHbIX OpraHHyeCKHX PaCTBOPHTeJIAX; OHH BeCbMa PHI 
POCKONHUHbI WH paclVIbIBalOTCA Ha BOsLyxe. 

B Hactosel paOoTe NOsJyYeHbI TPH HOBbIX COJIM TPOMHIIUA: XMOpNTaTHHa 
Tponusmua (C,H,),-PtCl,, mepxnopat Tponumua C,H,-ClO, wu Terpacexn) 
Ooptponumui C,H,-B(C,H,), H w3ydeHO NOmAporpauyeckoe BOCCTAHOBJIeHE 
MOHa TpOMmHIHA. 

OTJIHYMTeIbHON OCOOCHHOCTHIO STHX TpeX COeH ABIACTCH UX TpyAHaA pa 
TBOPHMOCTb B Bose. Ilostomy OHM MOryT ObITb NOMYUeHbI H3 BOJHbIX pacTBopd 
OpOMMCTOrO TPONHIHA COOTBETCTBYIONIMMH OOMeHHbIMH peakKIMAMH: 


2C,H,Br -- HyPtClg -> (CsH;)9PtCl + 2HBr, 
C,H,Br + HClO, C,H,ClO,g + HBr, 
C,H.Br + NaB (CgH5)4 > C,H,B (CgHs)4 a NaBr. 


CyllecTBeHHO OTMETHT, UTO B TeTpaeHuNOOpTpONMIMU CBASb Oopa c WUKs 
TelTaTPpHEHWJIbHbIM OCTATKOM MOXET ObITb TOJIbKO HOHHOH, Tak Kak Oop He CII 
co6eH K OO6pa30BaHH0 MATOM KOBaJIeHTHOH cBA3H. Jia panee u3BeCTHBIX rasloH} 
HbIX COJI€H TPONMJIMA Ha OCHOBAHHY MMeIOUIMXCA JAHHBIX HeJIb34 ObIIO MOMHOCTHI 
HCKJIOUHTb BO3MOXHOCTh OOpasOBaHHA YaCTHYHO KOBAJICHTHOM CBA3H OCTAaTH 
C,H, c anwonom. Takum o6pa30M, nomyyeHHe ycrToiiuMBbIx comeli TponHAL 
c anvouoM B(C,H;); — sapasnetca BeCKHM NOJTBepxKAeHHeM TOFO, YTO TPOnMAL 
AelicTBUTeIbHO OOpasyeT MOHHY10 CBASb HU ABNACTCH yCTOMUMBbIM OpraHHyecky 
KaTHOHOM. . 

IlepxnopaT Tponuiua noygeH mpH6aBsenvem H36nITKa 30% -f HCIO, k par 
TBOPpy OpOMMCTOrO TPONHJIHA B HEOOJIbIIOM KOJIMYeCTBE BOJLI} BbINalaeT B BMI 
OecUBETHBIX UII (BbIXOA cBbINe 95%); xopoulo pacTBOpHM B ropsueli Bore. 
TpyHee B XOMOAHOM H He paCTBOPHM B HENOJAPHbIX OPraHHyecKUX pacTBOpHT! 
sax. Ero pacrsopumoctb npu 20° pasua 3,2 rB 100 r poms un 0,26 r B 100. 
aOcomoTHOrO cnupTa. Kunsavenne ui JWIMTenbHOe HarpeBaHwe BOMHDIX pacTBe 
POB BBISbIBAeT YaCTHYHOE PasJORKeHHe COJIM M OKPallMBaHe pacTBopa B 3eVJIeHbi 
upeT. IlepxuopaT Tponuima He rurpocKonMyeH HM BONE ycrTotuuB Ha BOSTYX! 
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M HarpeBaHHu JO TeMMepatypb! OKO 230° BsppIBaeTCH, He NaBsAcb. 
. Halineno %: C 44,26; 44,09; H 3,87; 3,75 
C,H;O4Cl. Buruncseno %: C 44,11; Eldar 

TexcaxnopnaatTuuaT Tponusua nomyyen c KonMYeCTBeEHHbM BbIXOJOM CMe~ 
PHHEM BOJHBIX PpaCTBOPOB MJlaTHHOXJOPUCTOBOAOPONHOH KUCMOTHI H Opomucroro: 
jonuiua. BemayaeT opanKesblii OcaoK, HHTCHCHBHOCTb OKpaCKH KOTOpOro 
€JIMUMBaeTCA Mp HarpeBaHHH; MpH TemMepatype Bbiue 175° remneer u pagsia- 
jeTCA He Tapacb. PacTBopHMocTb rekcaxJopivaTHHaTa TponMwHA mpuH 20° 
1100 r Boye papua 0,35 r, B 100 r adcomornoro cnupta — 0,03 r; oH He pac- 
PpuM Bapupe, Sens0/le, AaLeTOHHTpHe, alleToHe# 

Haligeno %: C 28,23; 28,19; H 2,45; 2,36; aA ; 3 : 
WHyClyPt. Baruucaeno a. C 28,49: H 2,39: 7 ai 3808 pe Bt 308 4 
Ene Menee pacTBOpHM B Boje TeTpadenns6optponuasuit, NOJIYYeHHbIH C KO- 
(ECTBCHHBIM BbIXOJOM H3 OpOMUCTOrO TpONMIMA HW TeTpapeHuOopHatpua *. 
ACTBOPHMOCTb ero B BOJe pH 20° no- 
ka0,01 rs 100 r Bop. Ito opamxe- 
1M MOpOWOK c TeMMepaTypoH nvaBue- 
ia 120—121,5°, ne pacTBopumpilii B 
upTe HW HeMOJAPHbIX OpraHvyecKHx 
ICTBOPHTeJIAX. 

Halineno %: C 91,02; 941,13; 
Pen 6.94 B 2.47: 2.32 
tg1Hg7B. BrruncseHo %: C 90,73; 
6,63; B 2,64 


? 


Hu3kaa pacTBOpuMocTb B Bose rek- 
XJOpMMaTHHAaTa TPONHIHA HW OCOOeHHO 
‘TpadeHHIOOpTponuaHA NO3BOJIAeT 
HMMe€HATb COOTBETCTBYIONHe peakTH- 
I — lsaTHHOXJOPHCTOBOAOpOsHyt10 
CNOTy HU TeTpadenumOopHaTpHi — 
A UJeHTHDPUKALHH HW KOJIMUeCTBEHHOTO 
peqeneHuA HYOHaA TponHaHnA. Ompese- 
SHHe MOXKHO TpOH3BOJHTb B BOJHbIX 

H, C elle OOJIbILIEH TOUHOCTHIO, B CIHp- 
x pacTBopax. Bo3MOxKHOCTb KOJIH- 
2CTBEHHOTO BbIJeJIeHHA TpOMHIHA v3 


DMHBIX PaCTBOPOB CylllecTBeHHO O06- pyc, 4. Tonapusannonnnie ([—8) u smexK- 
erdaet padoty C COJAMH TPONMJIHA. TpokanuApubie (co = f (~)) (7, IJ) kpuspie 


Kak u3pecTHo, HepxsopaT Kalua, pactsopos: 1—0,1 M LiCl; 2—0,1 M 
OpMaTHHaT Kalua HW TeTpadenusOop- LiCl + 10°" M CrHClOg, = 3-—0,1 M 
popu P LiCl + 2.40-4 M C,H,ClOy; 4—0,1 M 
aM TaKeKe ABJIAIOTCH TPyAHOpac- jf iC)+3-10-4 M C,H,ClO,; 5—O01 M 
BOPHMbIMH COCAHHEHHAMH HW MpWMeHA- LiC1+4-10-* M C,;H,ClO,; 6—0,1 M 
TCA JIA AHaNUTHYeCKOrO OMpesgenenuA LiCl+46-10-* M C;H,ClO,; 7—0,1 M 
OHa ante Takum tea seatchiae Lich +8-10-4 M CrH;ClOy 8—0.1 M 

: Lic1+ 10-8 M C,H,C1lO,. J—0O,1 M 
M 


aeTCAH HU3BeECTHOe CXOJICTBO B PaCcTBOPH- HCIOg ) i — 040 4 HClO, +10-2 
OCTH cOvleH KaIMA HW TponHIHA. Tlo- C,H,ClO,y. Katog kanenbupii pryTHeiit, 
BITKa NOYYHTb KOOaMbTHHATpUT Tpo- m= 1,9 Mr/cex, t= 6 cex. BO,1 M LiCl u 
MUA (10 aHaNOrHM C KOOaJIbTHHUTpH- P =.30 em pr. cr. (p= 0), = 25 

OM KaJIM) He yjlauacb, TaK KaK HOH 

DOMHIUA MOBepraeTcCH XHMHYCCKHM H3MeHeHHAM, BepOATHO B pe3yJIbTaTe 
rakH payquKasa NO. 

CneKTpbl MOPMOWeHHA BOJHDIX PaCTBOPOB MOJIYYeCHHIX comeH TponMuanA 
YbTpawoueroBoli OGNacTH CXOJHbI C paHee OMNMCaHHbIM cmeKTpom Opo- 
McToro TponusHA (Amaxe 275 Mu, lge = 3,64) (1), 4TO NoATBepxaeT NpPH- 
yYICTBHe B pacTBOpax BCeX STHX CONelH OfHOrO H TOTO we MOHa TPONMIMA. 


* Burparkaem ray6oKyl0 OnarofapHoctb H. C. Kouerxosoii u B. A. Casonopolt 3a mWeHHble 
BETLI 10 padoTe c TeTpasenusOopHaTpueM. 
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Bogut pacrsop (C;H,),PtCl, morsoujaeT Mp Anaxe 273 mu, lge = 3,7 (pae 
yet wa C,H,-1/; PtCl,); mpu moyqKuceHuH pacTBopa Amaxe HE M3MeHHeTCA 
Jlna nepxsopata TponvJHA B MOAKUCJCHHBIX pacTBOpax hmaxe TAK2KE PaBH 
273 mu (Ige = 3,65), 6es NpHOaBMeHHA KUCJIOTHI hmaxe CMelUleHa B pe3YJIb 
rate uacTHuHoro rugpomusa B 1-10-4M pacrBopax jo 256 mp (lg ¢ = 3,6) 

Cou TPOMHIMA OOHAPYKHBAaIOT JOBOJbHO CJIOMKHOE Moss por pa yecko 
nopeyenue. B 3aBHCHMOCTH OT BeJIMYHHbI KOHIeCHTpaluu C,H,ClO, (pucaa 
usu C,H,;Br (puc. 2) Ha NouApH3alHOHHBE 
KPMBbIX MMeIOTCA TPH HM YeTbIPe BOJHB 
a Tak»ke HaOOaeTcH BOSpacTaHHe TOKa Mp! 
MepHo mpH—l1,1 B uw cnagq ToKa IpH — 1,253 
Cpapnenue puc. 1 nu 2 noKasbIBaeT ala 
oruio B MoJAporpadvyecKoM TOBe]eHy) 
pacrsopos C,H,Br u C;H,ClO,; sTo gaer o¢ 
HOBaHHe yTBep2xKaTb, YTO OOe COJIM B BO, 
HbIX paCTBOpaX JMCCOLMHpyIOT C OOpasoBe 
HHeM OfHOrO M Toro *xe HoHa C,H,". 

inp NepBOM BOMHBI, HaWHHas c [C;H,ClO,]> 
=3-10°-4M, nepecraert 3apucerb ot [C,H,C1O) 


=| 


HM ponopuMoHaJeH BbIcoTe cToNOa pryTH (A 
YTO YKa3bIBaeT Ha ee a[COpOMMOHHy!O TPF 
pony. IIpu [C,H,ClO,] < 3-104M inp nepBe 
BOJHbI Wponopyuonanen Yh. Bprmncseni 
Kospunuenta qudbpysuu C,H,* no ypaBHe 
! __ Huo Hapkopnya 43 inp MepBOH BOJINbI [ae 

é “95-10 5. 206 UWpaBgonoyoOuyio Bemnunny (0,4- 107° cm?/ceR 
bee ee pH MpequoJOKeHHH O JBYX3JIEKTPOHHO} 

Puc. 2. Tonsapusaynonnpie KpuBpie IIPOWecce. IlopepxHocTHy!0 AaKTHBHOCTb C¢ 
pacTBopos: RON oe 2—0,1M nei TPOMIMA Ha TONOKUTeEMDHO 3apAKeH 
Men A Shae ico 81k once HoH nopepxnoctu Hg (puc. 1, 1/)*, Bog 
4 —0,1M LiC1+3,37-104 M C,H,Br; MOXHO, CJIEYET OTHECTH 3a CYET JICHCTBUY 
5—0,1 M  LiCl1+4,82-10-2 Mf UPOAyKTOB BOCccTaHOBJIeHHA. BpicoTa BTOpO 
C;H,Br; 6—0,1 MLiC1+6,44-10-* Ms BOMHBI, Ha6soZaemonh upu [C,H,ClO,] > 3% 


C,H,Br; 7—0,1 M LiCl+8,92-10-4 4 -10Q74 
Cher Pie ak 10-4 M, or fA ne 3aBucuT Hu, cieqoBaTell : 


Ucruuuble KonueHTpanuu C-H-Br Bo 
BCeX CJIYYaAX HECKOJIbKO HMKe yKa- TPeBpalleHHA, Me€XaHH3M KOTOPOrO MOKA 
Mi 


3aHHbIX H3-3a UaCTHYHOFO OcMONeHHA YCTAHOBJeH. ComocTaBsleHHe NOJApPH3alHo 

Hipeniapata HbBIX H 9SJIEKTPOKAaNHWJIIAPHbIX KPHBbIX TIP 

BOJHT K BbIBOy O TOM, 4TO CHa TOKa Ip} 

—1,25 B BBIsbIBaeTCA JecopOuHel BOCCTaHaBIMBaIOULeroca BellecTBa. Tpupoal 
noyqbeMa ToKa pH —1,1 BnoKa ocTaeTcad HeBbIACHeHHON. 

Bonua npux —1,55 B coorsercrsyer paspayy nonos H+, noapasrwnxdl 
BCNeACTBHE THAPOMH3a Coe TPpOMHIHA; OHA pacTeT IPH MOAKHCAeEHHH H ACU 
3aeT IIpH NOfimetawMBaHHn pacrsBopa. IIpu Oonee cubHOM NOWeIadHBaH | 
‘CHHKAIOTCH H HCYe3aIOT HW OCTAJIbHbIe BOJIHbI 3a CYeT MpeBpalleHHA TponHI | 
B HeAHCCOUMMpOBaHHbIM KapOuHo: 


C,H + OH > C,H,OH. 
He6oubmad KnHeTHYeCKad BOsHa nepe BowHOH vonoB Ht, BosmoxKuHdl 


‘COOTBETCTBYeT KaTaJIMTHYeCKOMY BbIJeJIeHHIO BOJOpOa. Tousaporpaduyed 


‘KOC HCceLoBanue NPOW3BOHBIX TpPOnvnA IpOMOJIMKAeTCH. | 


Mucruryr SJICEMCHTOOPraHHyeCKHX COeHHeHHH Tocrynuao 
Mncrutyr dusnueckoli xumun 17 VII 1956 
Axayemun nayx CCCP 


UHMTHPOBAHHASA JIMTEPATYPA 


* W. E. Doering, L. H. Knox, J. Am. Chem. Soc., 7 : 
5 ’ . Ee ’ : : 4 ns 6, vy) : 2 , ai 
Dewar, R. Pettit, Chem. and Ind., 1955, 199. i Cs _— 


* Kpuspie J u JJ na puc. 1 usmepenst M. A. Teposnuem. | 


fo 
§ 


\ 


266 


Hoxraage Akagemuun nayr CCCP 
1957. Tom 412, Ne 2 


XHMH fl 


Ba. KABAMBAHOB, M. MHXAHJIOB u Xp. KAPAHOBA 
¢ 


OB AMHHHPOBAHHH XJIOPKAYYUYKA 
(IT pedcmasaeno axademuxom H. H. Hasaposeim 16 X 1956) 


}B 1951 r. Obim Bhan naTenT Ha aMMHUpOBaHHe xOpKaytyka (1). [pu Tpex- 
>OBOM HarpeBaHHH B aBToKsaBe 20%-ro pocTBopa xopKayyyKa (64% Cl) c 
BHBIM KOJIMYCCTBOM aMMHaKa H HeOOJIbUIMM KOJINYeCTBOM CyJIbC~PHPOBaHHOrO 
AykTa B kKavyeCTBe SMYJIbraTOpa aBTOPbl NOJYUYHAH KOPHUHeBy!O Maccy, 
fepxkamyro 4,1% N, 427% Cl uw HepacTBopHMyto B pacTBOpHTemsaix Ja Kay- 
«a. | kr 3TOH MaccbI NormonjaeT u3 | AH COMAHOM KHCTOTH 118,8 r HCl, a us 
Ql # conaHow KucOTH 10,3 r HCl. B 1952 r. oquH 3 aBropoB MeToga (?) 
1JI MaTeHT Ha Apyroli Mero] nOsyYeHHA AaMHHOXOpKayuykKa. Ilyrem o6pa6orku 
%-rO JMOKCaHOBOrO pacTBOpa rupoxmopKayyyKa (16—18% Cl) umm xnop- 
yuyKa (62—64% Cl) u36bITKOM aMMHaka JIM STHJIeHHaMuHa pH 90° B mpo- 
mKeHHH 1—2 uac. OH NOY MpOAYKT, OOaqaroulwMl Take aHHOHOOOMeH- 
MH CBOHCTBaMH. YHOTpeOJeHHbIii B KaYeCTBE HaMOJIHHTeIA JIA Kay4yKa, 
AYKT yCKOpAeT BYIKAaHH3allu10 HW yIyuuaeT CBOMCTBa Kay4ykKa B OTHOWeHHU 
CJIM€MOCTH, HCTHPaHHA, MaCJIOYCTOMYHBOCTH HM ajire3HH ByJIKaHv3aTa C Ipo- 
30J[HbIMH LeJIJIIOJIO3BI. 

I]poqykTbl aMHHMpOBaHHA XJOPKay4yKa MOLYT HalTH BaxkKHble OOMacTH MpH- 
€HHA, CaMOl HHTepeCHOM H3 KOTOPbIX ABJIACTCA HCMOMb3OBaHHe HX HOHO- 
€HHBIX CBOMCTB. OJHAKO YJOBJIETBOPHTeJIbHOe paspelmleHHe MpOOJeMbI Touy- 
HUA AMMHOXOpKay4ykKa CO CBOMCTBaMH ,OTBeYalONlLHMH TpeOOBaHHAM IIpakTHKH 
HHOTO OOMeHa, BO3MO2KHO TOJIbKO Ha OCHOBaHHH Oomee CHCTeMaTH¥eCKHX 
eleOBaHuli MpoweccoB aMHHHpOBaHHA XopKayuykKa. B smuTrepaTrype HaM He 
lalloCb HaliTH KaKMX-IMOO JaHHbIX TO 9TOMY BOTIpocy. Sayaya HacToameli 
SOTbI COCTOHT B TOM, YTOObI NOO%KUTb HavaslO TaKHM HCcyIe,OBAaHHAM. 
AMMHHpOBaHHe XJOpKay4yKa MOXeT ObITb IPHYHCIEHO K peaKUHAM lpeBpa- 
HHA JIMHeMHbIX BbICOKOMOJIEKYJIAPHbIX COCAHHEHHH B IJIOCKOCTHO-IIpOocTpaH- 
BeHHbIe WyTeM MOJIMKOHJeHCalHH C JM- HW HOJMPYHKUMOHAJIbHbIMA HH3KO- 
WI€KYJIAPHbIMM BelecTBaMH. CocTaB, CTpyKTypa HM OOycIOBMeHHbIe HMH HOHO- 
MeHHbIe CBOMCTBA [IPpOyKTa AMMHHpOBaHHA, Oe3 COMHeHHA, HaxOJATCA, 
YeHb CIOXKHOM 3aBHCHMOCTH OT psxijla PaKTOPOB: CpeAHeTO MOVIeEKYJAPHOPO Beca, 
MMJ\MCHepcHOCTH, cCTeleHH 3aMelleHHA Welle MCXOAHOrO xJOpKay¥yKa 
iopom (CC!), TpHpoybl HUSKOMOJIeKYJApHOrO aMHHMpylouyero areHtTa uM 
PKMMa peaKUHH, T. €. KOHI[CHTPallHH HCXOHBIX MpOyKTOB, Cpefbl KaTa- 
ZaTOpoB, TeMMepaTyPbI, aBNeHHA H JHTeMbHOCTH B3aNMOjelicTBUA. Ota 
BHCMMOCTb KaK [Ip NpeBpallleHHAX JIMHeHHbIX BbICOKOMOJICKYJIAPHbIX COe- 
HeHHii B MJIOCKOCTHO-MIpOcTpaHCTBeHHble, TaK WH pH aMHHHpOBaHHH UMeeT 
aTucTuyueckuii xapaktTep. Ee sKciepHMeHnTasibHOe MW TeopeTHYecKoe U3sy4eHHe 
“3aHO C OOJIbINMMH TpyAHOCTAMH. 

B unactrosmei padoTe MpHBOJATCA pesybTaTbI UCCJIeOBaHuA reTeporeHHOro 
HHUpOBaHHA TBepforo xXJOpKayuyKa BOAHbIM paCTBOPpOM aMHHHPYioHlere 
SHTa 0], JaBlenveM. B nepByio o¥epeb H3y4aJlOCb BJIMAHHe TeMIlepaTypbl 
npouecc amunupoBanna. Jina sTOH WedH HcMoNb3OBaJICH XMOPKaydyK MapKH 
epryt-S»-90, cogepxxauyuit 63% Cl (7. e. co cTefleHbio saMeljenHaA Leren 
opom no Kopmaxy (3) CS! = 81,5), M amMuHupyiomlul areHT — aMMHaK B 
qe 26%-ro BoyuHoro pacTBopa. MoviekyaapHoe OTHOWMeHMe aMMMaKa K XJIOpy 
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B xlopKayyyKe papHasoch 10: 1. Bpim0 mpoBeeHO IlecTb ONBITOB Yepes 
B HHTepBase OT 95 Wo 145°. 
B sTux ychopuax paOoTb! cilefOBaO ORMAaTb MpoTeKanHA CuJleAYIouy 
TIPOWeCCOB: HE 
1. 3amemenve aToMoB xXopa amuHorpynnamu. M3pecTHO, ¥TO 9Ta peakil 
Y HUSKOMOJIEKYJIAPHBIX COeIMHeEHMM He OCTaHaBJIMBaeTCA Ha CTaM o6pa30BaH 
TONbKO T€pBUYHOTO aMHHa, a MpOTeKaeT fable MOUTH C TAKOH KE CKOPOCT. 
lO OOpas0BaHuA BTOPHUHOFO, TpeTHYHOTO AMMHOB HM YeTBEPTHYHOTO AMOHHEBO 
ocHopanus. IIpu nogqo6paHublx yCOBHAX AMMHMPOBAHHA MOVJICKYVJIbI XOPKay4 
coBeplalior MpeHMyulecTBeHHO MMKpOOpayHoBcKoe AByxKeHHe. BenefcTBy 
9TOTO BBOMMbIe MepBHYHbIe AMMHOrpyinbl OyyT KOMeOaTECA OTpaHuyeHl 
OKOJIO Cpef{Hero NOJIOKeHHA, B pesyd 
TaTe wero HX CTOJIKHOBeCHHe C aTOMal 
xjlopa, CBASAHHBbIMH C JpyruMu Lens 
W TipeppallleHie BO BTOpHUHbIe H Tf 
THUHbIe «CIUMBalole» AMMHOPp yMbI 
ABIACTCH HanOosee BeEpOATHBIM. OOp 
30BaHHe YeTBEPTHUHbIX ASOTHBIX MOCT 
JOJUKHO ObITb HCKJHOUCHO BCJIeACTB 
cTepHueCKHX 3aTPyAHeHHH, HO fa 
eCJIH TaKOBbIe B ONpejeJIeHHbIM ~MOME} 
HW OOpasy1oTca, OHH Cpa3sy xe NOABep 
95 5 MG 129 155 5° HYTCA TodMaHOBCKOMy pacnasly AO Tp 
Duel f THUYHBIX A3OTHBIX MOCTOB, TIPHYCM B 
OTBETCTBYIOIIMX MecTax Welle BOSHH 
HYT JBOMHbIe CBA3H. 
2. BuyrpuMouekyiapHoe HW MexXKMOJIeKyIApHoe ernyqpoxsopupoBaHh 
M3 KOTOPbIX NepBoe BeseT K OOpas0BaHHio ABOMHBIX CBA3CH, a BTOPOe K OOpasOBi 
HHO IIPOCTpaHCTBeHHOH CTPyKTYpbl UpoyKtTa. CrexyeT omKUaTb, YTO 3TH MP 
wecch! 6yAyT MPOHUCXOAUTbh AOBOJIBHO ObICTPO, TaK KaK BO BaKHOK cpeye XsMOf 
KayuykK OTIleMIAeT XMOPBOAOpON yxe mpu 70°(*). BropuyHoe nomuMepusallno 
HO€ CIIMBaHHe Welle 3a cueT OOpasyIOMHXCA JBOHHbIX CBA3eli TaKxKe BOSMOME 
B YCJOBHAX AaMHHMPOBaHHA. | 


B mpogykTax peakiHu ompeyessasiocb cofepxaHHe a30Ta MH Xxwopa, 
MOHOOOMeHHAd CMOCOOHOCTb B Mr-9KB/T. C Yedbio ObsIerueHHA ocse_youl 
paccyXJeHHH SKCMepHMeHTaJIbHble JaHHble ObiIM BbIPaXKeHbl COOTBETCTBY 
IMMMM CTeNeHAMM 3aMeLeHHA Weneli XJIOPOM, a30TOM M AKTMBHbIM B MpoLe| 

Cl ”N AN | 

ce HOHHOoro o6mMeHa asoTom: C;, C;, C3°. C noMmolibio 3THX BeNHUHH U3 

Cl 

Cyucx = 81,5 B HCXOJHOM XJIOpKayuykKe, OblJIa BbIUMCIeHa CTeHeHb exp 

& N Cl 

popaHua wenei Cy, m0 d@opmysie Cy =81,5—(C, +C,;). Tonyyennpie ff 

3yJIbTATbI peycTaBeHbl TpatwyeckM Kak (yHKkUNAM Temnepatyppl. Vs rp 

(pukoB prc. | BUAHO, YTO C NOBbIMeHHeEM TeMNepaTypbl MpOAyKThI OOeAHAK 

CH XJIOPOM BCJIeACTBHE HHTCHCHBHOrO NpoTeKaHHA MpoleccoB aMHHHpoBaHy 

AN N 

M MerHApoxsopupopanua. Kpuspie C; u C3" wMelor MaKCHMYMBI, paBHE 
COOTBeETCTBEHHO, 13,6 npw 125° uw 2,8 npu 115—125°. 

OTH JaHHble NOSBONAIOT riyOXRe U3YYHTb 3aBHCHMOCTh MexKy HOHOOOME 
HOH CMOCcOOHOCTHIO MpOAYKTOB peakKUHu HM Mpoweccamu, mpoTeKarowMMM Ml 
aMMHHpoBaHHu xJIOopKay4yKka. Y3pecruo, 4yro MOoHOO6MeHHBIe CBOLICTBA opt) 
HHYECKOrO HOHHTA CBASAHbI C KOJIMYeCTBOM COsepXKallNXcA B HEM 9JIeKTE 
JMTHDIX (PYHKUMOHAJIbHBIX Ppyml WH crepuyeckumu daKTopamu. B wawiem cul 
Ya SICKTPOJHTHBIMH (YHKUMOHAbHBIMH TpynwaMH ABJIAIOTCA aMHHOrpy 
bl, a HX ComepxKaHve onpeyeneno yepes BennunHy C). Crepuyeckue ¢ 
TPYAHEHHA OOYCJOBJEHI CTeMeHbIO COpasoBanHA TPOCTpancTBeHHO! CTpyKI 
Pbl, K KOTOPOMy BeflyT Mpollecchl AeruppoxmopupoBanus (H3Mepsemble Bes 
yuHOH Cz), H CofepxKanvem OOKOBLIX rpynn were — aTromos xulopa UW 
THJIbHBIX Tpyll (H3MepAeMBIX, cooTBeTcTBeHHO, CS’ 4 CRS)! Bennunua Cf 
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weet OAWHAKOBOe SsHayveHHe JIA BCeX MPOAYKTOB, Tak KaK MOXKHO CUHTATb, 
ih NOJIMH3SONPCHOBbIN CKeJIET OCTaAe€TCH HeEH3MeCHHbIM; NE€PCMeCHHbIMH ABJIAIOTCA 


on Bxo C, u.Ce. CneqopaTebHO, ux cymMMa ®, = C,-+ CS! apnserca mMepou 
WG<TOPOB, CO3aiOllMX CTepHuecKHe 3aTpyHeHHA MWOHHOTO gOmena. Crepn- 
MKOe 3aTpyHeHve HOHHOTO OOMeHa, KOTOPOe MbI OGO38Hayaem uepes J], He 
KET ObITh OTOMKecTBeHO C P,, HO MpH aHHoll Temnmepatype OHO Ipo- 
WHOHaIbHO BeHunHe M,:/] =k®,, rye k, OuveBuyHo, 3aBUCHT OT Temue- 
rypbl. Ha ocHoBaHuM OMBITHBIX JaHHbIX HeJIb3a UW3806pa3uTb jJelicrBuTedb- 
pe rpapuxu // u k Kak cbyHkuMit TemnepaTypbI, HO MOxKHO ONpeyemuT UX 
par, 

cn XapakTepH3yeT jlocrym- 
(Tb AMMHOrpynn ANA HOHHOrO OOMeHa C AHHOHaMH 3 pacTBopa ompeje- 


HHO KOHWeHTpanunN (B cayyae 0,05 vw HCl), a ornomenve [oy = 


HX cueqyiouum o6pasom. Ornomeuve J = 


cN 
{ 3 
pakTepu3yer IIpOCTpaHCTBEHHbIle 3aTPYWHEHHA, OTHECEHHbIEC K eJMHMWE cCTe- 


HM 3aMeujeHHa. IIpu sTOM OUeBHAHO, 4TO 
- wi me Ca RCs), 


€ @— KOHCTAHTAa, HE 3aBMCAWLAA OT TEMUepartry ppl. Orcrioja 


Wears yon (cs) tad : 
ge ee eee Coo 
apuk dyHkunu —-=f(t) nmomyyaetca us rpapuKka dyHKuun J] = f (t) 


I] /a B 3aBMCHMOCTH OT TemMnepaTypbl mpeycTaBJIeHbI Ha puic. 2. 

M3 rpacuKkos puc. 2 BUAHO, uTO dyHKkuHA @®,(t) wMeeT MMHUMyM TIpH 125°, 
/a(t) umeer MuHuMyMm pH 105° uw makcHmym upu 135° u JI (t) umeer 
AKCHMyM pH 115° wu MMHHMyM pH 
35°. Tak kak 3HaueHHa J] JOJDKHbI 
SITb ME€HbINe COOTBETCTBYIOMINX 3Hade- 
au @.(t) (He Kaxkyoe oTuenseHne 
ANIOHOBOOpoya BeeT K CLIMBAaHHIO 
een), a /] /a>>@g, TO, CeAOBaTeJIb- 
mm a<— |. 
| Ha ocHopaHu xXOa KPUBbIX MOXKHO 
JelaTb CJIeqyIoulve BbIBOABI O BJIMA- 
M TeMilepaTypbl Ha MeXaHH3M IIpo- 
feCCOB, TipoTeKaloljux Mp aMMHMpoBa- 
WH XJlOpKayyykKa: B MHTepBasie 95— 
05° crepwueckve s3aTpyquenua IT 
MeHbINaIOTCH, H, CJIeqOBaTeJIbHO, Je- 
[IpoxJIOpupoBaHke ABJAeTCA TpeuMy- 
J€CTBEHHO BHYTPHMOJIeK y JIA pHBIM; CLUH- 
aHve lene cCTOJIb MaJiOo, YTO He MO- 
eT KOMMeHCHpoBaTb yMeHbiueHue I, Duel? 
bISBaHHOe HHTeCHCMBHBIM YMeHDbIIe- 
uem Cs' upogyxta. Hapacranue JJ mexgy 105 w 135° noxaspiBaet, uTo 
(EXKMOJEKYJAPHOe JerHAPOXJIOPHpoBaHHe MPOWCXOAMT C BoOspacTarouleh CKO- 
ocTbio. IIpu 135° cKopocTb cliMBaHHA WeneH MYTeCM MexKMOJIeKYAAPHOrO Je- 
HpOXJOPHpOBaHHA JOCTHTaeT BEMHUHHBI, KOTOPaA MIpH Oovlee BbICOKUX TeMIe- 
aTypax OCTaeTCA HeH3MCHHOM HJM BOSpaCTaeT CTOMb H€3HAUMTeJbHO, UTO He 


(OXKET KOMIICHCHPOBaTb yMeHbUleHve J/, BbISBAHHOe YMCHbIIeCHHeM Ge 

yibtate store // c faJbHeLiIMM NOBbILIeHHeM TeMiepaTypbl yMeCHbINaeTcs. 
Kpome oOmbiToB NO BbISCHeHHIO BJIMAHMA TeMMepaTypbl Ha aMHHMpoBaHye, 
bIJIM IIPpOBeeHbI OPHCHTHPOBOUHDe OMbITHI WIA WSyYeHHA BJMAHMS Cs; Hc- 
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pesyJIbTaTbl IpHBeyenbl B Tabs. |. 


Conepx. Cl XapakTepHCTHKa NOJIYYeHHBIX MPOLYKTOB 
lie ee ei * eee 
3 xslopKaysyKe B OTHOWeHHH : 
zZ 0,05 1 HCl Cr I De —-| 
1 Cl 
2 % Ce ucx % eo % on MP -9KB/P ena 
A B85 Su P2850) do Oromo 10,5 Uva) We Tf AANA WA To) oe at 
PAN OPA RE alien) ANE PAO | (Ole AGL (0) AE OZ. 4,0" | 36,3") 386; 40\"4370 30, 
28863,.0) | SIS 9) 963) 5 O)e OL zea SG 1,36 2,8 | 62,0 | 20,80] 67,9 | 19% 

l 


V3 yannpix ta6u. 1 BuyHO, UTO c yMeHbueHuem CS ucxo_Horo Xm0pKa 
uyKa BemuuuHB! C,, Cy, ®. u I /a nomyyenHpix MpokyKTOB yMeHbIUNatoTes 
a Cy, Co* u JT ysenuuupaiorca. B pe3ymbTare 9Toro mpoxyKkT aMMHUpoBal 
HAA xslOpKayyykKa, coyepxKapuero 38,8% Cl, o6naqam MoHOCOMeHHOH cme 
coOHocTbio — 2,25 mr-3kB/r (B oTHOWeHHH 0,05 H cOMAHOH KHCJOTSI) 
XJopkayy¥yKu, NosBeprimueca aMHHHpoBaHuio B oNbITax NeNe | u 2, Tomy 
YeHbI HaMH TO CHOocoOy, ONHCbIBaeMOMY HHKe. 


\ 
! 


QIKCNeCPAHYMeHTAABHAA YACTH 


1AMUHHpPOBaHHe xXAOpKayyYykKa aMMUHaKoOm. 10 
nOpowkooOpasHoro XsOpKayyyKa AUCMeprupoBalHcb C MOMOUIbIO 2,06 © all 
3apuHOBorO Macia B 123 ma 20%-ro BOAHOTO pacTBOpa aMMHaka. CycleH3i 
MOMellalacb B ABTOKJaB EMKOCTbIO B O00 MJ H.HarpeBaslacb B NposoumKeHve 3 4a 
COB UpH COOTBeTCTBYIOleH TemMlepaType Ha BOJAHOM HIM MacJIAHOU Canes 
Temnepatypa mocjleqHeH perysHpoBalacb pH MOMOMLM KOHTaKTHOTO TepMG 
MeTpa. K peaKUMOHHOH CMeCH AOOaBJIAIACh COJAHAA KHCIOTa H CMeCb (YJIbTpol 
Baslacb. TBepfbili MpOyKT UpOMbIBaJICA BOOM JO NOowyYeHHA OTpulaTestb HOH 
peakUHl (UIbTpatTa Ha XJIOPHbIM HOH, 3anMBasca 200 ma 5%-ro pacrgopa NaOH 
WIA pereHepauwH ero WOHOOOMeHHOM cCiOCcOOHOCTH H BHOBb (UJIbTpOBaJCAli 
3aTeM TIPOMbIBaJICA JMCTHIJIMpPOBaHHOH BORON WO NOMyYeHHA HeTpadbHOU peak 
UHM WM BbIcyumMBasca mpx YO—100°. B mpogyKte onpeyesamoch cofepKaHH¢ 
a3z0Ta 10 NoJtyMUKpoMeToyy Kbesbaia HU coqep2%kaHHe Xopa MO MeToyy, OnH} 
caHHomy B (°). MonooOMennad CNOCOOHOCTb YCTaHaBHBalacb IyTeM THTPOBaHHs) 
PpacTBOpa COJIMHOM KHCIOTHI ONpeseJIeHHOH KOHIeCHTpaluH Wocse TpeXHeEBHOrC 
KOHTaKTa C ONpeeJICHHBIM KOJIMYECTBOM AaMHHOXOpKay4ykKa. | 

2. TlonmyueHwve XHOpKayu4ykKa AAA ONHTOB NoNo 1 wy 
(cm. Ta6m. 1). Uepes pacrsop 30 r HaTypambHOoro Kay4yKa, mMlacTHUMpoBanl 
Horo 4 pasa m0 15 Muu. c NepepbiBoM no 4 yaca, Hu O,8 r KpucrasmuMuecKoro HOMé 
B 500 mi CCl, mponycKasica XOp B TEYeHHe OMpeseJIeHHOTO BpeMeHH pH 45—55°| 
Uepes 1*/, vaca nocne Hayasia NponyckaHuA xmopa HaGwlo,anocb mpocBeTve: 
Hue (uoueTOBRO-KOpuyHeBOrO pacrBopa. Ilo ucreyenHu onpeyeseHHOro BpeMeHI 
PacTBOP BbIIMBaJICA B KHMAMLYIO BOLY JA UCMapeHHA YeTLIPeXXJOPHCTOrO yrule} 
poya. Iloryuanacb Gena, ryOuaTad Macca, KOTOPas BbICYIIMBaNach WM aHanu3h! 
poBallacb Ha cofepxanHve xsopa. IIpu _~ByxyacoBpomM mpomycKaHHu xsopé 
MoydaeTcA XOpKayyyk, C COfepxKanneM 38,8% Cl, a mpH TpexuacoBom mpo 
myckaHuw — c coyepxaHHem 54% Cl. 

XHMHKO-TeEXHONOPHYeCKHH = HMHCTHTYT Tlocrynna0 

Cobus, Bonrapusa 3 VII 1956 
UMTHPOBAHHAS JIUTEPATYPA 

‘P. Mastagli,G. Awst erwel et aly, Chem. Zblioaj 4) 60 (1951). 2G. Asi 
sterwel, 4543 (1952). °B. B. Kopmak, Xumua BbICOKOMOJICKYJIAPHBIX COCIHHeEHHI, 
1950. 4 A. A. Tpun6ep, Texnonorua nenKoo6pasyiouix BemectB, 1955.5H. Schenk: 
Kunststoffe, 41, 4, 134 (1951). | 
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XHMH ff 


Axayemuk A. H. HECMEAHOB, P. X. ®PEHJIMHA u E. Ll. YYKOBCKAS 


TEPMUYECKAS TEJIOMEPH3ALUA METHJIQUXJIOPCHJIAHA 
C OJIEPHHAMH 


Tugpuyp kpemuna HSiCl;, HSiBr;, HSiCl,R, HSiCIR,, RSiHs cnoco6unr 
NpHCoeAMHATECA TO JBOMHOM CBA3H HeMpeebHbIX Coe HHeHHUT (1~*) TOR Jeli- 
\CTBHeEM TlepeKWcel allMJIOB H aJIKHJIOB, ybTpapuomeTOBOrO cBeTa, a Tak2Ke Ha 
1NaTHHOBOM KOHTAKTe. 

PeakUWu, MHMILMMpOBaHHble MepeKHCAMM HIM OOsYYeHHeM, T0-BuMMomy, 
WMEIOT IenHOH payMKaJbubIM XapaktTep. JIM BSaMMOJeHCTBUA TpUxXsOpcHsaHa 
€ osepuHaMH B IIpMCyTCTBHH MepeKHCH alleTHJIa peqsoxKeH cwesyrouuit 
MeXaHH3M peakIHH (*): 

(CHgCOO), > 2CHgCOO* —> CH; + CO, 
CH, + HSiCl,; > CH, + SiCl, 
RCH = CH, + SiCl, > RCHCH,SiCl, 
R CHCH2SiCl3 + HSiCls > RCH,CH2SiCl+SiCl} 


OnvicaHo Tak»Ke TEpMHYeCKOe MpHCoeHHEHHeE TPUXNOpCHMaHa HW aKHIH- 
XJIOPCHIaHOB K OJIecpHHaM IIpH Temuepatype 160—400°. Asropsi (*) cuntator, 
YTO peakILHA HJeT Yepes NepeXOHOe COCTOAHHe, B KOTOPOM 3JIEKTpOHOaKuell- 
TOPHbIM KPCMHHH CBA3bIBAeTCA C METHJeCHOBOH rpynnoH oneduna RCH=CH,, 
a aTOM xXJIOpa—cC COceJHHM YIJIepOJHbIM aTOMOM, Tlocyle Yero ero OOMeH Cc 
MOJBYXKHbIM aTOMOM BOJOpofa CHJIaHa aeT KOHEYHbIM MpOMyKT. 

HeyaBuo TosBudoch cooOujeHHe OO ocylecTBJIeHHH (poTOXHMHYeCKOH pe- 
AKUMH TeJOMEPH3alvH TpHXJOpcuianHa u MepdropsTHena c oOpasoBanuem 
cMecH MposyKToB cTpoeHua SiCl,(CF,CF.2),H, rgen = 1—3. IIpopeyenue atoli 
peakUHH Kak TepMHYeCKOH NPHBesIO K TNOyueHHIO NepdropuuksoOyTaHa u 
He3HauyHTeJIbHOrO KOJIMYUeCTBa KPeMHHHOpranvyecKuX CoeqHHeHHH (‘). 

Hamu HaliyqeHo, 4TO MeTHIMXNOpCHaH pH TepmMHyecKOH peak C 
3THJCHOM UH MpOMHJIeHOM TO faBJIeHHeM B YCJIOBHAX M3O0bITKa OvedpuHa 
OOpasyeT cMecb BellecTB cTpoeHHa CHs;SiCl,(CH.CH,),H B mepBom cayuae 
u CH,SiCl,(C,;H,),H — Bo Bropom. Tak Kak JMaJIKHJJUXJIOpCHJaHbl He CiO- 
COOHbI K B3aHMOJeHCTBHIO C OJIe(PHHAaMH B YCJIOBHAX peakIHH (3), TO COpaso- 
‘BaHHe CMeCH YKa3aHHbIX MPOYKTOB UCKJIOUaeT BDILeYMOMAHYTbIH MOJIeKy- 
JIAPHbIM MeXaHH3M TePpMHYeCKOH peakWHH. OuesuyHo, uTO W3yYeHHad Hamu 
TepMuueCKad peakIMA MMeeT WelHOH XapaktTep. 

CrpoeHve MOJyYeHHbIX MeTHJAIKMJIAUXJOPCHJaHOB MOLTBEpAKaeTcA ONpe- 
JIeneHveM MOJIeKyJAPHOH pedbpakuuu 2sTHX coequHeHHH. Jina Tex u3 mosy- 
YeHHbIX HaMH COeMHEHHH, KOTOpPbIe ONMCaHbI B JIMTepaType, W3BECTHbI TOJIbKO 
TemilepaTypbl KHMeHuA, KOTOpble COBMaaloT C HaleHHbIMA HaMH. Bprxojpl 
METH Ja JIKHIJUXJOPCHJIAHOB MOKa3bIBalOT HEKOTOPyl0, XAPaKTePHyY!O JIA peak- 
WMH TeJIOMepH3allHH, 3aKOHOMePHOCTb: MaKCHMaJIbHBIM BbIXOA NOyYeH JIA 
coequHeHul, rye n= 2, C yBemu4ueHveM 3Ha¥eHUA 7 BIXOAbI Magar. ITpey- 
BapHTeJIbHbIe JaHHbIe, KaCaloulMecA PeakKUMH MeTHJAUXNOpcHsaHa C MPOrH- 
JIGHOM, Ja1OT BO3MOXKHOCTh IIpeANOJIORKHTb, YTO 9TA peakKUMA TeyeT He OHO- 
sHauHo. IIpupeyenupiit B Ta6w. 2 BbIxOA paccuvTaH Ja WMpOKUX (PpakUMH, Ku- 
WAWUX B Mpesemax 10—20°. 

PeakUMA M@X*K]AY MeTHJIUXJIOPCHJIAHOM HM STHJIeEHOM IiIpoBeyeHa B MOJyJIMT- 
poBoM aBToKsiaBe v3 cTamm OS-1T. B aproxaas sarpyxamu 123 7 CH,SiCl,H 
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CH3SiCl, (CH2CH2)nH 


“ MR Se C, % H, % Si, % 
atx EI —————— 
age 20 20° oe o T. xun.|- 3 F } lo 5 F 
TM ltoe| ™pD | 4, | B | 3 cimm |BS3| 2| 3B Se) Be OS 5 
Ze ge is Se og ee Sam ee eee ee S 
258 = lowe ol PENG RD) Ba = Me J a 
aoe = ae ees ss (=) eo] (=) = (=) Q 
| | 
2 eee lias eer Wee ce ee 35,20 7,00 16,60 
2 | 2576 |1,4312/1,0427] 43,48] 43,26 |147—4 id 5; ; : 
148 4 35,08 | 35,37 |7-01l7,08} 16.40) 16,64] 44-52) 40, 
3 | 17,7 11,4390/0,9981| 52,75} 52,59] 91/32 | 192 | (%) 42,84 |. 49|8+24 
42,24 | 42,71 |8-10)8, 33 
4 | 13,4 |1,444010,9761| 61,83] 61,88] 9416 | 100—| (2) 47,73 |e 419,01 
pe ie Bt er : 396 11,00 27,6 
5 | 4,7 |4,4490/0,9600] 71,32] 71,48 |144— na d ; ; ; 
114)3 54,76 | 51,79 [944 9,45 11,00 10,99 27,83 2 
6 | 3,8 |1,4532/0,9552) 80,20] 80,47 |124— az 55,28 9 ; 72 
127/3 56,12] 55,32 |9/83!9'93) 9.91} 9,57 ae 
a>6} 8,5 


* BprmucsienHoe 3HaveHHe pedpakIuH paccuHTaHO Ha OCHOBaHHH AaHHEIxX Morena o pedpaknmuax cBaseli (1 


WM TocyIe NpOLyBKH a30TOM BBOJHJIM 9THJIeH. PeakUMOHHad CMeCb HarpeBaacy 
Ho 260°, qaBmeHue UpH 3sTOM TOAHHMasocb Jo 560 atm. Peakwuio BeJIM IIpt 
Temnepatype 260—270° B tTegeHwve 2 uac. IIpH 9TOM NOUTH BeCb 9STHVIEH 
norsoTusica. OnbiT MOBTOpeH Tp par 


Ta6auna 2 
3a, MIpOMYKTbI peakKUMH OObeMHeHbI 


CHgSiCly (CoHe)nH NOABeprHyTbl (pakUWHOHUpOBaHHOu mes 
Boixon Si, % peronke. Bcero 3arpyxeuno 331 r MeTHIL 
ne nd | 7. xan. sano tnemtics uxsiopcusiaHa. Bec mpoxyKTOoB peaKk% 
BCcex D °|MM Haliye- | BbIdHC- 
chee me- | Bermc- tau 499 r. [lp pasronke moJyaems 
AYKTOB Ol r HelpopearupoBaBluero MeTHJIAM 
‘les 1.4240 | 193-1948 xulopcusiaHa. KonBepcua MeTHIAWX 
2) 26.2 | 14,4400) 82/82 | 14,01 | 4, 4) CHulaHa pHOmmxaetca K 80°%/). Mi 
3 3,9 14,4540} 80—82/2 44,77 ae CMC€CH BBIJeJICHbI] B HMHAMBANYaJIbHON 
11,82 | 11,64 


BHC MeTHJIaJIKH JINX JIOPCHIaHbl CTpoes 
* “Hua CH,SiCl,(CH.CH2),H, ‘Trae) 7a 
* JIuTepatTypuple Wanuple (3): T. Kum. 123—124° =1—6. Csolicrsa u BbIXOJ[bI METH Jad 
KHJIQUXJIOPCHaHOB CBeyeHbI B TaOs. 1 
PeakUlHd MEX y MCTHJIHXJIOPCHaHOM H MpOMMeHOM MpoBeyeHa pu TemMe 
patype 260—275° B Teyenue 3 4ac. NpH MAaKCHMaJIbHOM JlaBseHuu 100 aTMs 
B [Byx onpitax pu oOmel sarpysKe MeTHIguxopcuaHa 151 r nomyyeHc 
mposyktos peakuuv 216 r. IIpu dbpaxkuvonuposannoli pasronKe 9sTOH cMeCcH 
MOyYeHO HelpopearupoBaBllero MeTHIIAUXNOpcusiaHa 21 r. M3 cmecn BbI,eeHb 
MeCTHJAIKMIQUX JOpCHaHbl CocTaBa CH,SiCl,(C,;H,),H, rge n = 1 —3. Cpoti 
‘CTBa HW BBIXOJbI MCTHJAIKUAUXJOPCHaHOB, NOJIYYCHHbIX H3 Mpomuena, cBe 
JI@HbI B TaOu. 2. 
O paciipocrpaHeHuu 9TOH peakiHH Ha Apyrve ruApuybl KpemMHusA U Apyrue. 
oepuHb! GyyeT COOOUIeEHO OCcOGo. 
VucrutyT aemMeHTOOpraHuyeckux coeqHHeHHli Tlocrynusao 
Axkazemun HayK CCCP 28 XII 1956 
UMTHPOBAHHAA JIMTEPATYPA 


N, Pietrutza, F.C. Whitmore, J. Am. Chem. Sogil 
trkhard, R. Kriebe, J. Am. Chem. Soc., 69, 2687 (1947))} 
e 
t 


Pee SOM Mieitaaloe 
69, 188 (1947). 2 Cc. B 
See ban tf yee oe ae Tere 
‘69, 2916: (1947). 4 E. Pietrutza, L. Sommer, F. Whitmore, J. Am. Chemif 
Soc., 70, 484 (1948). GoSchott, H.» Berge, Chem. Techni: 6,503 (1954) 4} 
G. N. Gadsby, Res., 3, 338 (1950). 7R. N. Haszeldine, R. J. Markloyy,t 
J. Chem. Soc., 1956, 962. ® J. Spier, R. Zimmerman, J. Wabster, J. Ams 
Chem. Soc., 78, 2278 (1956). 9 B. A. Ilonomapeuxo, B.A. Coxosos, X. M. Mnf 
ponos, A. J. Wetpos, JAH, 106, 76 (1956). 19 O.K. Johanson, Chem. Abstr. | 


42, 922 (1948). J. A. Vogel, W. T. Cresswell, J. Leicest J. Phys.} 
Chem., 58, 174 (1956). 5 , cester, Phys, 
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Unen-Kkoppecnonyent AH CCCP A. JI. METPOB, X. M. MHHAUEB, 
B. A. MOHOMAPEHKO, Bb. A. COKOJIOB u I. B. OJABALUSAH 


HCCJIENOBAHHE HEKOTOPbIX METAJNIOB VIII TPYNMbI 
KAK KATAJIM3ATOPOB B PEAKUMM MPHCOEAMHEHHS RSiHCI, 
K HENPEXEJIBHbIM COEXJHHEHHVAM 


_ Bnospnpmmxcs B nocmequee Bpema coodmenusx (178) Obla MOKa3aHa BO3MOXK- 
OCTb yCHelmHoro NpHMeHeHHA MJlaTHHHpOBaHHOTO Yrss B peak UpHcoequ- 
HeHHA CHIaHTHApHAOB K HelpeyebHbIM CoequHeEHHAM. ITpuroqHocTb mw1aTHHH- 
OBaHHOrO VIA [IA NpOBeAeHHA yKa3aHHbIX peakUHii — BMeCTO OGbIUHO TIpH- 
#eCHAeCMBIX JVIX STHX WeseH NepeKucelt, yabTpaduoneroporo cseta, AICI, 
#nCl,, BCls u 4p. — oTKpbiBaeT Mepey HccsefOBAaTeIAMH HOBOe TOV JeATeJIbHO- 
fru. B cBxa3v c STHM HHTepecHO ObIIO HCCIEOBaTb BOSMOXKHOCTL MpHMeHeHHA 
A MpOBeeHHA MOMOOHBIX peakUHH- Apyrux; TreTeporeHHBIX THApUpyroulux u 
SrHAPUpyroulnx KaTamM3aTopoB. B nacToaulelt pa6oTe HaMH OpbisI0 OOceqOBaHO 
aTaIUTHYeCKOe eHCTBHe pAa MeTaJJIOB BOCbMOH rpynnbl Ha IpHMepe peakuuu 
PHcOeAHHEHHA STHIAHXJOPCHaHa K XJIOPHCTOMY aWIHsy: 


C,H;SiHCl, + CHy = CH — CH,Cl > C,H;Si (Cl),CH,CH,CH,Cl (1) 


)bIOOP HMCHHO STO PeaKUHH OOYCOBJEH IBYMA IpHynHaMH. C OHO CTOPOHH, 
eakUHA MpHCOeAMHCHHA STHIAUXIOPpCHsaHa K XJIOPHCTOMY aJJIHy NIpHBOAUT 
TIOyYeHHIO KPCMHeEOrpaHHyeckoro CoeAHHEHHA C y-MOOKeHHeEM xsOpa K Si 
, C [pyro — 9Ta peakWHA JOcTaTOUHO MOApOGHO UccMeqoBaNacb Hamu (*,°) 
a IIpHMepe KaTaJIHTHYeCKOrO BO3JeHCTBUA TwaTHHupOBaHHoro yrun. Kak 6pii0 
OKa3aHO, IPH 3TOM HapsAy Cc rmaBHOl peakuHell NIpHcoeqHHeEHHA 10 cxeme (1) 
eJIO MeECTO O6pa30BaHHe NOOOUHHIX MPOAYKTOB: sTHITpUxNoOpcHsana (C,H,SiCls) 
STHINpoNHAUXMopcunaHa (C2H,Si(Cl)2C3H,). 

_ IIpv u3syyeHHH BO3MOXHOCTH IPHMeHeHHA APyrHx MeTaJJIOB BOCbMOM rpynibl 
)1A BHILeyKa3aHHOl peaKUHH MbI MOCTaBHWIH Nepe coOow culefyioule 3aaun: 
#) BLINCHUTb BIMAHHE XUMUYeCKOM NpUpOsbI HOCHTeIA Ha rayOMHy MpoTekaHua 
JCHOBHOM peaKiuu (m0 cxeme 1) H 2) BhIABHTb OTAMUMe B NOBeCHH pa3sJIMUHbIX 
SeTasJIOB HM CTeMeHb OOM[HOCTH HX JeHCTBUA Ha IpoTekaHHe KaK OCHOBHOH, Tak 
7 moOounbIx peakUui MpH co6moeHHH MpOuHX paBHbIX ycuoBHH. Hamu Oniu 
FCHOMb30BaHbI CuleqyromMe KaTamusaToppl: 0,5% Pt—SiOe, 1% Pt — AleOs, 
1% Ru—Al.0O;3, 1% Rh — Al203, 5% NiNO3—C*, 0,5% Pd — SiOz, 
% Pd — Al2O3, 1% Ru — SiO,, 05% Rh— SiOz, 5% Ni—C* u 5% 
So — C*. Bce on ToTOBHIHCch B CTaHJapTHbIX YCJIOBHAX — IIPONMHTbIBaHHeM 
ocuTeneli pasOaBneHHbimMH = =pacrsopama HePtCl,, PdCle,  HsRhCl, 
NH,)2RuCl,NO, Ni(NOs)2 4 Co(NOs)2 pH komMHaTHOH Temmepatype. IIpuro- 
BJIeHHbIe TaKHM OOpa3som KatTasusaTopbl cylmMuch mpH 110—115° B reuye- 
jue 4—5 uac., 3aTeM NOMellaIHcb B CTeKJIAHHYIO TpyOKy 9/JIeEKTpOMeun H BOC- 
fraHaBJIMBaHCb 3JIEKTPOJIMTHYCCKHM BOJOPOAOM IIpH MOCTeMeHHOM NOBBILIeHHH 
iemmepatypp 40 340—350°. B o6mel cioxHOCTH BOCCTaHOBJeHHe MposouKa- 
focb 10—12 uacos. YyembHad nopepxHoctb** KaTamusatopoB Pt — Al2Os, 
hh — Al2O3, Ru — AleOs, Pd — Al2xO3 coctrasaana .70—85 M?/r, aB cayuae 


drmoxKeHUs 3TUX 2%Ke MeTamm0B Ha SiO2 — 220 m?/r. B karamuzatopax Pt — C, 


* AKTHBMpOBaHHbI OepeSOBbIit yroub. 
** YylenbHad MOBePXHOCTb KaTaJIH3aTOPpOB Oblla olpefesena MO H30TepMaM ayicopOuHH 


sH30a upH 0°. 


JAH, rT. 112, Ne 2 273 


Peakuua mpucoesqunenua C,H,SiHCle k CHz = CHCH2Cl co scemu kata 
JIM3aTOpaMH MPOBOAMaCb B CTaHapTHbIX YCMOBMAX: COOTHOINEHHE C,H,;SinG@ 
W XslOpHcToro amma B MoIAX 1:1 (129 4 v7 Tr COOTBETCTBEHHO), 6-4acoBe 
HarpeB BO Bpalllarolemca aBTokslape mp 160°. Pasronka MpOAyKTOB peakiy 
Nocie OTPHIbTPOBLIBAHUA KaTaWsaTopa MpOMSBOAMaCb Ha KOJIOHKe B 35—4 
TeopeTuyeckux TapesloK. KatamusaTop Mepe 3arpy3KOH B aBTOKaB H3MEdJIl 
yasiCd. OTHIMXJOPCHIaH HM XJIOPHCTHIM aJWIAJ BBOAWIACb B peakIMIo CBexKerlep 
THAHHBIMH. 

OKCIepHMeHTaJIbHble JaHHble, MOJYYeHHbIe C PasMYHbIMH KaTaJIMsaTOpang 
cpeleHbl B Ta6. 1. PaccmoTpeHve IIpHBeeHHbIX B Hel JaHHbIX MO3BOJAeT Pal 


1] 


OnpiTHBle JaHHble, NosyyeHHbIe Np B3aMMogelicTBHH CyH;SiHCl, c CH,=CHCH,Cl - 


Ta6aunma 


Ha pa3JIMUHbIX KAaTAJIH3aATOPax 


zs Se o Bpixoyz, MpoyKTOB peak 
Beet oe 
ci eg Pe 
SB jet | & C3H,Si(C’) 
Blo [82/8 Z - CucHch, 
Katasus3atTop ge 5 eS a = = " ys 
So PaaS NPA ct Gee TI RMHRGTO : 
: 5 Waele e 11US S) 5 . oo 
g oe i -e u Bor. ane 
: Deg eee Ge aed | dH, a Be P. 
2 SOG | ee) Tye he oe am ic 
2, m |SS(HqPsS| a8 O o S o) 
4 1% Pt Ha yrae 053.14 /50, Only 493 Wo — 43,4| 18,6 | 100 
2 0,594ePE HatsiO. (RONG | 42 dO 20t ae 395 4) Zia Oe 
3 4% Pt wa Al,Og | 0,3 | 12 | 070 | 199 | 9,4) — BS SZS HOOD, §F 
4 10, Ru wa AljOs, 0,3) 1404.5. | AOS Seal ee 36,0) dS) 80s 
a 4% Rh wa AlgOg | 0,3 | 32 | 7,0 | 167 | cnenEI] — 119 Ory, AS 
6 5% NiNO 3 Ha 
yrae 0,37 327/60} 472° hemenzr) 44 141 8,2 | cnenbl 
7 0,5% Pd wa SiO, | 0,6 | 35 | 6,0 | 170 |cnenn] — | 124 Sh2, (aia 
8 2% Pd Ha Al,Og | 0,3 | 40 | 8,0 | 160 | cnennr} — 136 — — 
49 1% Ru una SiO, OFS | V4 OLOF e201b lol Ome nO 7,4] cmeqpi] ce 7b 
10 0,9% Rh wa SiOs-| 0,6 | 17 | 0,5 | 197 | 47,8 89 17,8] cnegbi| ce qbI 
14 5%. Ni Ha yrae 0,3 | 14 | 0,0 | 198 | 67,5 | 98,44 — — = 
A 5% Co Ha yrue 0,3 | 21 | 0,0 | 202 | 46,9 | 109,2| cnenn| cream] — 


AeIHTb HCCeAOBaHHbIe KaTaH3aTOpbl Ha Be rpynnb: A — KaTamusaTop 
cnocoOcTByroulde NpOTeKaHHIO OCHOBHOH peaKUHH MmpHcoequHeHuA (cxema 
K HHM OTHOCHTCA KaTaM3aTopbl 1—4; 5 — katTamMsaTopbl, cmocoOcTByroi! 
MpoTekaHHio NOOOUHbIX peak OOpasopanuAa C,H,SiCls u C,H,Si(Cl)2Cgl 
(KaTanusatopbl 5—8). 

PaccMOTpHM KaxkK]yto rpyMly B OTeJIbHOCTH. 

KatTaaus aTopprpyune A. B nepsyw ouepesb cleqyeT OTM) 
THTb AKTHBHOe J[eHCTBHE BCeX TWaTHHOBbIX KaTaIH3aTOpOB, KOTOpbIe x0’) 
HW BbISbIBAIOT B KaKOH-TO CTeMeHH NOOOUHbIe peakUMH O6pasoBanuA C2H,SiC 
H C,H;Si(Cl)sCsH, OfnakO Jaror camblli BbICOKHH BbIXO] MpOmyKTOB mpH 
equnenust. Mnrepecuo TO, urO HH KOHIWeHTpallMA MeTasia, HH Mpupoga HocHTe:| 
He CKa3aJIMCb Ha COOTHOWEHHH H KOJIMUeCTBe BCeX OOpas0BaBIUMXCA NpOsyKT4 
peakuwwu. Bav3ko K TaTHHOBbIM KaTamH3aTopam crout 1% Ru ua AlCl} 
IIpapya, B 3TOM Cly¥ae He BCTYNHa B PpeaKUMIO 3HaWHTeNbHO GdmbUaN uacy 
UCXOAHBIX BelecTB. BosMoxHOCTb HcHomb30BaHHA Ru B stoi peaKuu pai] 
HHKeM He OTMeYaslacb. C NpenapaTHBHOH TOUKM 3peHHA BaxKHO TaKxKe TO, 44 
BMECTO YIJIA Mp MCHOMb380BaHHH TaTHHbl MOXKHO MpHMensATb Al,O; u cuauK] 
reJIb. 

Katatusatropp rpyonn 5.1% RhnaAl@Os, 5% NiNOg na yr. 
40,5% Pd Ha SiOe B ouenb He3sHauNTembHOL cTrenenu KaTaJIH3HpylwT peakit 
mpucoequnenHA (10 cxeme 1). IIpH 3TOM Ha yKa3aHHBIXx KaTauMgaTopax | 
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1,Si(Cl)2C3H, o6pasyercea Taxxe B He3HaUHTebHOM KomWUecTRe. B OCHOBHOM 
‘Ha STUX KaTaJIMsaTOpax MIpoucxo_UT O6pasoBanne STHJITPUXMOPCHaHa H ra30- 
YASHBIX IIPOLYKTOB, ConpoBorxaromeecs POCTOM JlaBsIeHHA NO 32—40 arm. 
0O€HHO OTYETIHBO STO NpOABUIAeTCA B cayyae 2% Pd wa AleOs, (8). 

‘V3 ta6n. | Baqno, ro pay Metannop na SiOe u aKTHBHPpOBaHHOM yrvie 
-12) BooOue He OKa3bIBasIH KaKOrO-mH60 KaTasIMTHYecKoro JelicrBua. He 
ICM ACHO, MO"eMY TaKHe MeTasubl, Kak Ru u Rh, KaTaJIM3MpOBaBIIIHe peak- 
4 Brpynnax Au 5, np nanecenuu na SiOz oKasbiBaloTCA HeaKTHBHBIMH. 
/Peakuusa Mexy cunanruypugamu tuna RSiHCle u XJIOPHCTbIM aJIJIHJIOM 
KaTaIM3aTopax rpynubl A mpoTeKkaeT mpakTHYecKM JO KOHUa B TeYeHHe 
—15 mun. Tax, CH;SiHCl, u CHe = CHCH:ClI B mpucytcrauu 1% Pt—C 
TOMHOM JIMUIb ObICTPOM HarpeBaHHH YO 160° JatoT npO_yKTs! MpHcoequHeHNsA 
BBICOKHM BbIXONOM. XapakTep KPHBbIX Pa3rOHOK IPH KpaTKOBpeMeHHOM H 
4 AJHTCMbHOM HarpeBaHHH NOYTH HeHTHYeH. OcobeHHO 3aMeTHBIH pocT jaB- 
IMs, COMPOBOARAaioulMHcA OoJlee ObICTPbIM POCTOM TemIlepaTypbl, HaGoLaeTcA 
1 100—120°. 

B SAaKJOYCHHE OCTAHOBHMCSH Ha MOOOUHBIX peakWHax OOpasoBanua C2H,SiCls 
2gH;Si(Cl),C3H,. Bosmoxk br caleqyiome ny TH oOOpa30BaHHA STHX COeMHE HHI: 


1. a) RSiHCl, + CICH,CH = CH, — RSiCls +- CHsCH = CH, 
6) CHsCH = CH, + RSiHCl, > RSi (Cl),C3H, 


2. a) RSiHCl, + C1CH,CH = CH, > RSi (C1),CHCH,Cl 


CHg 
pit 
> RSiCls + CHsCH = CH, 


@-pacna 


6) RSi (Cl)gCHCH,Cl 


CH3 
B) em. 41, 6 


Pt—C 
3. 2RSiHCl, 


HarpeB 
Pt—C 


4. RSiHCl, + ClCH,CH,CH,Si (C1)aR + RSiCl3 + RSi (Cl)2C3H, 


HarpeB 


uu C1CH,CHSi (Cl).R 

| R= C,H; 
. CHg 

OnbiTHad mpopepka cxeM 3 u 4 B HalliHX CTaHapTHbIX YCNOBHAX He IpHBesma 
OpasoBanuto C,H,;SiCl3 Hu C,H;Si(Cl),C;H,. Cxema 2 BeposTua, OfHaKo 
ss JONYCTUTb, UTOObI KaTaIHsaTOphI rpynubl 6 BOTIMYHe OT KAaTaIH3aTOPOB 
mb A cnoco6cTBOBaIH TpHcoeqHHeHHIO (MPHTOM MOJIHOCTbIO OOpallleHHOMy) 
)pHCTOTO asa HW He OOeTYHJH B TO %Ke BpeMsA MIPHCoeAMHeHMA NpoMHueHa. 
40H BeEpOATHOM CXeMOM, OTCIOAa, OKa3bIBaeTCA CXema |. 

Takum o6pa30M, NpHcoeqHHeHHe STHIJAXMOPCHaHa K XJIOPHCTOMY ad 
)XOJUT C PaBHbIMH BbIXOJaMH Ha KaTaH3aTopax — 1% Ptua yruie, 0,5% Pt 
SiOe 11% Pt Ha AleO3. 1% Ru ua AleOg JaeT HECKOJIbKO MEHBUIMH BbIXO} 
YKTOB upHcoequuenua. Jipyrue kaTausatoppl (1% Rh Ha Al2Os3, 0,5% Pd 
SiOz u 5% NiNOs Ha yruie), JIMIIb B He3HayHTeJIbHOH CTeneHH cnoco6cTByA 
\KI[MAM TIPpHcOeqHHeHHA, OOserdaloT TaBHbIM OOpa30M peakUHio OOMeHAa 
THAUXNOpCHaHe BOAOpoga y Si Ha xMop, KOTOpad HanOosee erkO NpoTe- 
‘TB cayyae 2% Pd na AlsOs. 


Wucrutyt opranuyeckoit xumuu um. H. JI. Sennuckoro Ilocrynuto 
) Axaylemuu HaykK CCCP 17 VII 1956 


LUTMPOBAHHASA JIMTEPATYPA 


1G.H.Wagne r, USA Pat. 2 632 013, Chem. Abstr., 48, 2760 (1954); USA Pat. 2 637 738, 
m. Abstr., 48. 8954 (1954);G.H. Wagner,D.L. Baileyetal., Ind. and Eng. Sti 
Ne 2, 367 (1953); D. L. Bailey, A. N. Pines, Ind. and Eng. Chem., 46, No aa 
4). #% B.A. Tlonomapeuxo, B. A.Coxoaos,X.M.Muuaues,A. J. ees 
B, JLAH, 106, Ne 1, 76 (1956). * B. A. ToHomapeuko, BA GOnsO JuO.By Awl. 
tpos, H3s. AH CCCP, OXH, 1956, No 5, 628 
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E. M. CABHILKHH u B. ®. TEPEXOBA 


JMArPAMMA PEKPHCTAJJIM3AUMWH HOAAAHOrO WHPKOHHA 
(ITpedcmasaeno axademukom H. IIT. Bapduneim 20 VII 1956) 


BemwuuHa 3epeH MeTasuia H cnmaBa, KaK W3BeCTHO, B 3HaYHTeJIbHOK M 
O6ycCMOBMUBaeT Ka¥eCTBO H MexaHM¥eCKHe CBOHCTBa TOTOBOM NpoOyKuHH. 
3TOMY H3yYeHHe MpOleccoB peKPHCTaJJIM3alMH, CBASbIBAIOIHX  BeJIMYY 
3epHa CO CTelleHbIO JetbopMaluu uM TeMilepaTypol oTKura, NpescTaBsAeT 60 
WOM KaK NpaKkTHYeckHh, TaK MW TeopeTHYeCKHH MHTepec. 

B OTHOWeHHH WMpKOHHA B JUTepaType MMelOTCH HeKOTOpble JaHHble O T 
MepaTypax OTKUa WMPKOHUA nocte AeopmaunH (*-%), HO NOMHOM QMarpaM 
PeCKPHCTaIH3alHu JIA MOAMAHOTO WMpKOHHA WO CHX NOp He OnyOMMKOBA 
Hamu moctpoeHa quarpamma pexpucTasusanun (1 Tuna) JA cryyad OTHE 
XOOQHOJePOpMupoBaHHOrO wvOA_UAHOrO WupKOHHA (99,7% Zr). 

B KauecTBe HCXOJHOTO MaTepHala OBI B3ATbI IPYTKH HOAMAHOTO WHPKOF 
quametpom 16—18 mM, BbIcaxKeHHOTO Ha WMpKOHHeBy!0 HUTb. TBepOcTb Tak 
IMpKOHHA cocTaBiasa 80—82 xr/mM?. Jina NosydeHHA paBHOMepHOH UCXOMH 
CTpyKTYpbl, IPyTKH HOAMAHOTO UMPKOHHA NosBepraiuch Aec—bopMupOBaHHW I; 
KaTKOH BXOJIOMHYIO C OOxKaTHeM B 50% UH NocMe_yloulemy OTKUrY pH 6 
B TeyeHHe | uaca. CusbHbIM pocT 3epHa IPH 9TOM He HaOmOMaJICA, XOTA Pek 
CTaWIH3alud yKe Mpoucxoqusa, CTpyKTypa Oblla NomMa_pMyecKOl UM Meds 
3ePHHCTOH CO CpeHHM [HaMeTpoM 3epHa oKoIO 15 mw (puc. 1, a). QroT pe 
IpeABapuTebHOH NOATOTOBKH OOpasilOB Obl BbIOpaH B pe3sysbTaTe MpoBeye 
pala OMbITOB C pasJIMUHbIMH CTeMeHAMH Je*opMallHu, pasHbIMH TeMMepaTypai 
M BpeMeHeM OTKHTAa. 

Jl NOcTpOeHHA JHarpaMMb!l PeKPHCTaIM3ZalNH JemopMalluA NOATOTOB 
HbIX TaKMM CIOCOOOM OOpa3slOB NpOv3BOAMIAaCh METOJOM’ XOJIOMHOH mpoKa 
C OOKATHAMH OT 2,5 Wo 90% yepes kaye 10%. Tipu 6ompmux crenenax Jeb 
Mal NpokaTKa MPOWSBOAMMacb B HECKONbKO MpOXOJOB, IpHYeM 3a KaxK]) 
MpOxog oOpasell ResbopmupoBasica He Gomee em Ha 10%. C yBenudenuem crene| 
AepopMauHu HaOmofanocb MOcTeNeHHOe U3MeIbueHHe 3epHa, ycCTaHOBWJe 
TeKCTYPbI, H Ha MHOrMX MUKPOCTPyKTypax Obl BUAHbI ABOWHAKH Jepopmall}i 
IIpH yecsbopmaiuu B 70 uv 90% mMuKpocTpyKTYypbI UMelIOT BH MapadiebHO 
MpaBJIeHHbIX BONOKOH (puc. 1,6). Oraxur JedopMupoBaHHbIx O6pasnoB mpo} 
BOMWJICA B SBAKYHPOBAHHbIX KBapleBbIX aMNysax B TeyeHHe | yaca pH TemMe4 
Typax: 500, 550, 600, 700, 800, 900, 1000 u 1200°. 

OrToxoKeHHble O6pasiibl NoBepramuch MMKPOCTpyKTypHOMy H peHTre} 
rpapHwveckoMy aHalv3aM, a Tak2Ke H3MepeHulo TBepOCTH. [aust dororpad} 
POBaJIHCb B OTPaxKeHHOM H MOJIAPH30BaHHOM cBeTe. J[It BbIABJICHUA \CTpyKTY\| 
TIPHMCHAJIMCb pa3JIM4Hble TpaBHTeJIH H3 CMeCceli WWaBHKOBOM HM a3s0THOH KHCVII 
Benwuuna sepeH ompeyenaach myTeM nogcyera ux cpeyuero quametpa 1] 
MMKPOCKONOM HW Ha MUKpodoTorpaduax. 
. Opkur xonoquojepopMupoBanHEix OOpasOB CyMecTBeHHO BUAeT Ha Bel 
‘Hy H dopmy sepeH. Bee o6pasybl, oToxKKeHHbIe B OOMACTH cyueCcTBOBaE 
a-MOqMpuKaunH WupKoHna (40 800°), uMenu paBHomMepHyi0 NOJIMI Ap uyeck: 
cTpyktypy (puc. 1,6). Oraur o6pasyos B B-o6nacru (oT 900 no 1200°) BrisprBd 
Pesk0e YBeIMYeHWe 3epHa H H3MeHeHHe ero dopmpl (puc. 1,2). 3epnHa npHob} 
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Pue. 1. Mukpoctpyktypbl HoqHAHOrO WHpKoHHA. 200K: a — 

PEKPHCTAaJIHZOBaHHbIH WHPKOHUM (HCXOHOe cocToAHHe), 6 — 

TeopMupoBaHHblii Ha 90% ; ¢ — AedopmupoBaHHblii Ha 40%, 

oTrouoKeH mpH 700°, CHATO B TlOJIMPH30BaHHOM CBeTe; 2 — Je- 

dopmupoBanHbt Ha 40% , oTowKxKeH mpH 900°. cHATO B TO- 
JIAPH30BaHHOM cBeTe 


Puc. 2. PentrenorpaMMbl HosHAHOrO WHPKOHHA: a — HCXO/HPI 
peKpHcTamu30BaHHbIi WHpKOHHH; 6 — NpoKaTaHHbIu BXOJNOMHY10 
Ha 7,5%, He OTOK2KEeH; 6 — NpOKaTaHHbIH BXONOAHY!O na 20%, 


2 


0 is 
oToKKeH mpH 550°; 2 — npokaTaHHb' BXONOANYIo Ha 5% , OTOK 


2KeH mpH 600° 


¥ 
‘ 
‘ f 7 
salir 
wie 7 
res 
Ke EN ib 
= 
oe eR a 
—— 
| 
~~ 
Y 
SS 
a4 


for HeMpaBHJIbHy!0 KOHUrypalnlo, HM B HX MOXKHO HaOMOJaTb UPIbI NpeBpa- 
2HHOM  -asbl. Hamyve nrobyaToli MAKPOCTPyKTYpbI ABMIAeTCA TaKxKe lpu- 
}aKOM sarpxASHeHHA WMpKOHHA KMCOposoM (0,03—0,04%). PenrrenocrpyKTyp- 
IM aHasH3 oOpasilos, OTOMKEHHbIX Mp 800 u 1300°, noKa3am HamMUHe TOKO 
KCaPOHaJIbHOli CTpyKTYpbI %-Wup- y 

HHA. PeutrenopcKkuiit anann3 
ISBOJIMJI Tak%Ke yCTaHOBHTb Ha- 
MO peKPUCTaINM3alHH pH pas- 
TWHbIX TemMNepaTypax. CbemKa 
OalierpamMM MmpoHsBoqumach Ha 
IHOMCHOBOM H3JIyYeHHH C 93KC- 
euler: oT 1,5 mo 2 4ac, 


a plc. 2 MoKasaHbI peHTreHo- yt RY 
‘aMMbI HcxojHoro (a), Jecbopmu- d 14g v 
BAaHHOrO (6) H OTOMKKEHHBIX 06- io 

300B (6, 2). YcTraHoBJeHO, 4TO Agee 

4OMAHOTO IMMpKOHUA pexpucran-  §” 

3alHaA HawHHaeTca mpu 500° — ae 

o6pa3zilax JesbOpMHpOBaHHbIX Ha S 6 

—90%; mpu 550°—B o6pas- J w# 

\X, JecbopMHpOBaHHbIx Ha 7,0%, Sy 

mpu 600° — yxe Bo Bcex yepop- 


IPOBaHHBIX OOpas3iax. M3mepe- aD 40 60 6 % 
fe TBEpAOCTH NpOUsBOAUMOCb as- Cmenenb Gechopmauuu 

13HOH MMpaMuyoH c Harpy3KoH 

)xr. TpepyocTb jebopmupoBan- Puce. 3. J[uarpamma pexpucramiM3ayun MoOxUAHOrO 
1X OOpasilOB C NOBINeHHeM cTe- pee 

‘HH XOJIONHOH edopMalHH m0- 

elleHHO BospactaeT. Oraxur mpu 500° 3aMeTHO MOH KaeT TBEPAOCTb CHJIbHO 
~POPMHPOBaHHbIX OOpasyoB. OrKur mpv 600° u ocoGeHHoO mpu 900° 3HauH- 
JIbKHO YMeCHbIlaeT TBEPOCTh HarapTOBaHHOrO WupKoHuA (Tab. 1). 


Ta6auna 1 


Vismenenve TBepAOCTH HOAHAHOTO WHPKOHHA B 3aBHCHMOCTH OT TeMMepaTypbl 
omKura (H,,, KI/mm?) 


Tebopmauua (B%) 


Temmepatypa 
oTxura (B °C) 
| 10 | 20 30 40 50 | 60 | 70 | 90 
Jlepopmup. Soe roga G49 e100 1 41821 842t | 122" | 485 
500 80 90 94 400 | 100 | 103 — 108 — 
600 76 64 76 75 78 78 79 79 73 
900 67 61 62 67 60 60 65 64 63 


Ha ocHOBaHHH TOJIYSeHHBIX SKCIePHMeHTaJIbHbIX JaHHbIX MOCTpoeHa [Ma- 
paMMa peKpHCTaNNM3alNH AA HOUAHOrO IHPKOHUA (puc. 3). JIuHuA Hadasa 
eKPHCTAIH3anuN (M0 peHTTeHOBCKHM JlaHHBIM) HaHeceHa MYHKTHpOM C Kpe- 
qTukamu. Pocr 3epeH MpH KpHTHYeCKOM cTeleHH eopMallMH HaynHaeT Tpo- 
‘paatecd c 700°. «KpuTHyeckas» cTellenb Jepopmaunn yo 1200° He npeBbumaeT 
»5—5%. 3amerupili pocr sepeH IpH BCeX JepopMalluAX HaOMOMaeTCA BIC 800°, 
. @. BB-COCTOAHHH WHpkonHA. Hanpumep, MA 40%  wedopmMayHu cpe,HHH 
MaMeTp 3epeH mocse oTKUra mpH 700° cocraBaseT 18 uw, a MocHe OTKUra IPH 
00° — 80 u. Omxur Bone 1000° Mano BauAeT Ha PpOCT 3epeH, HM pasMepbl 3epHa 
IpH CpaBHUTeMbHO OOMbIUIHX AeOpMalMAX MasIO OTIMYAIOTCA pyr OT Apyta. 
BosMoxHO, TO 3TO MIpOvCXOAUT 3a CYeT HeKOTOPOrO OKHCJIeHHA pant 


sepeH IIpH oMKHTe BOBAKYHPOBaHHbIX ‘KBapLeBbIX aMIly aX. O6pamiaer Ha ceOa 
3HMMaHHe HEOObIUHIM XOJ H30TepM BeHUNHI sepeH pH 800 u 900"; Mocue mpo- 
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XOMKJCHHA KPHTHYECKOH CTeNeHH JespopMalHH BeJIMYHHA 3epHa He YMeHbIUaeTc 
Kak OObIUHO 10 runepOomM4YeCKOH 3aBHCHMOCTH, a, HallpOTHB, BO3pacTaeT C y 
JiuueHHeM cTeleHu O6KaTHA. IJosTOMy MMeIOTCA OCHOBaHHA NpeqnOsara 
y ucTelmero WHpKOHHA NOABJeHHe BTOPOrO MaKCHMyMa B XOJe H30TEPM Bed 
YHHbI 3epeH pH OOWbUIAX CTeNeHAX AeopMallMH UW BbICOKUX TeMMepaTypax oO 
Kura. CnellHasIbHO TpOH3BeeHHad HaMH IIpoBepKa NOKa3asia, YTO AHarpam 
PeKPHCTAINH3aUHH HOAMAHOTO WMPKOHUA ABOHHOM pabuHupoBKH (99,85% 
coBliaylaeT C IpHBeyeHHOM Ha pu. 3 AuarpamMMol pekpHCTaNH3alHH AA OObI 
HOFO HOJMAHOrO LWHpKOHHA. 

B 3aksioueHve, HCXOA U3 WMarpaMMbl PCKPHCTaJJIM3alMN, MOXKHO PeKOMe 
JOBaTb JIA XOMOLHOJeEHOPMHPOBAHHOTO WHPKOHHA MPOH3BOLUTb OTKUT T 
700—750°. [Ipu 9THxX TemnepaTypax MpOHCXOAUT NOMHOe BOCCTaHOBJeHHe emo 
MHPOBaHHOl CTPyKTYypbI (peKpHCTammu3alua OOpaOoTKH), pasMepbl 3epeH yB 
JIMYMBAIOTCA HE3HAUHTeIbHO HW H3JeHA U3 WMPKOHHA Ip 9TMX TeMNeparyp. 
MaJIO OKHCJIAIOTCH Jlaxke Mp OTKUTe Ha BO3yXe. 


Vuctutyr meraniypruu um. A. A. Batikopa Ilocrynu10 
Axkayemuu Hayk CCCP 3 VIT 1956 


UWUMTHPOBAHHAS JIATEPATYPA 


1 T[upxonnit, COopHuk mepeBogubIx cratTeii u3 MHOCTpaHHOH NMepHoyx. muTepaTypbl, 4. 
VWI, 1954. 2 Tam xe, 4. I], 1955. °T. JI. Muaaep, Tam xe, 1950. 
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XHMH fl 


Axajemuk A. B. TOTLYHEB u B. H. AHJIPOHOB 
# 


NOJIUMEPH3SAUMA H30BYTHJIEHA B MPHCYTCTBUH 
MOHO®TOP®OCSOPHOH H JU*®TOP®OCSOPHON KUCJIOT 
HW MOJIEKYJIAPHOFO COEXHHEHHH MOHO®TOPSOC&OPHON 

KUCJIOTbl C ®PTOPHCTbIM BOPOM 


Han6onee u3yseHHbIMH cpequ coequHenHi (bropa, NPUMeHseMbIX B KavecTBe 
iTaIH3aTOPOB B peakUMH MOJMMepH3alHH Ojle*pHHOB, ABIAIOTCA PTOpHCTHIIi 
yp HM dropucrpiii Boyopoy. Katanutuyeckve cpBoiicrBa Apyrux coeqHHeHHit 
Opa H3y4eHbI Kpaline cabo. 

B Teyenve nocuieqHero JecaTHeTHA Obl paspa6oTaH pay, MeTOJOB CHHTe3a 
BbIX COeMMHEHUHU Tropa — mMoHOdTopdocdopHon u Auhropdochbopwon KucsoT 
~*). KaranutTuyeckue CBOiiCTBa 3THX COeAHHEHHI JO HacTOsMero BpeMeHH He 
3VUaJHCb. 

ApTopaMH 93TOM cTaTbH W3y¥eHa peakIHA MOIMMepHsaluH mponnsena 
IIpHCyTCTBHH MOHOdTOpdochopHok u AudropdochopHow KucnotT. M3yuensi 
iKwKe KaTaJIMTHYeCKHe CBOHMCTBA MOJIEKYJIAPHOTO cOeqHHEHHA MOHOMTOpdHoc- 
Op HO KHCJIOTHI Cc PTOPHCTHIM OopoM B peakLHH NOMMMepv3allHu Mponuuiena (°*). B 
CTOAMeH padoTe Oblia H3y4eHa peaKUHA NONMMeph3allHHu H306yTHJeHa B IpH- 
/TCTBHK PTOpHocpopHbIX KHCJIOT H HX COeMHEHHH Cc PTOpHcTHIM Oopom. Jia 
JABHEHHA H3y4allacb TakxKe PeaKWHA MOJHMepv3allHH H300yTHsIeHa B TIpHcyT- 
‘BHA MOJIEKYJIAPHOTO COeHHEHHA OpTodocdopHoH KHCOTHI Cc MTOPHCTHIM 
pom. 

TlonuMepu3alua u306yTHeHa NPpOBOAuIacb B TOM Ke mpHOope, TO H NO- 
uMepu3aluA mponusieHa. B peakTop, 3anOJIHeHHbIM HOCHTeJIeM, CMOUeCHHBIM 
aTaJIH3aTOPOM, MpH onpeeseHHO TemMMepaType NofaBaicA M300yTHJeH, 
DeABapHTeJIbHO BbICYIICHHBIM B KOJIOHKe C XJIOPHCTbIM KawibUuMeM. IIpoxyKTol 
QIMMepH3alluv OXJlaxKaluch H coOupatucb B UpHemHukKe. He Bowe 
“peaklwto OJlepHH coOupasicA B rasoMeTpe. 

Bbi0 ycTaHOBeHO, YTO H300yTHJIeH JerKO MOJIMMepH3yeTCA Kak B IIPHCyT- 
‘BUH MOHOdTOpdhochopHol H AudropdocPoOpHou KHCJIOT, TaK HW B IPHCyTCTBHH 
OJIEKYJAPHOTO COeMHEHHA MOHOdTOpHocpopHoH KUuCJOTHI Cc PTOPHCTHIM OopoM. 
Opa30BaHHe MOMMMepoB MpOHCXOJHT C OOJIbIIOM CKOPOCTbIO H BbICOKHM BbIXOJOM. 

Ha creneHb MOMMepHv3alHuH H300yTHJIeHa OKAa3bIBaeT CYIMLECTBEHHOe BJIMA- 
we XapakTep MIpHMeHAeMOTO KaTaJIM3aTOpa, HOCHTeJb, TeMMepaTypa OMbita 

TIPOAOJKUTeEIbHOCTh paOOTb] KaTasH3aTopa. 

J\ 1A BhIACHEHHA BIIMAHMA HOCHTEJIA U TeEMMepaTyPpbl OMbITa Ha COCTAB HV BbIXO] 
OJIMMepoOB H300yTHJIeHa ObIJI TpOBeeH pA OMbITOB NO NOMHMepH3allHH H30- 
yTHJIeHa B IpHCyTCTBHH MOHOTOpocopHOH KHCMOTbI, HAaHeCeHHOM Ha CHJIM- 
areJib M AKTHBUpOBaHHbI yroulb, pH Temnepatypax 15, 100 u 152°. 

Jina Kaxkjoro onbita Opanocb 50 1 u306yTueHa u 20 MI MoHOTopHocop- 
off KUCOTbI, HaHeceHHO Ha 90 Ma HOCHTenA. OneduH NofaBasicA B peakTOp 
9 CKOpOCTbIO 5 JI B Yac. , 

Koupepcusa u306yTHuleHa B TOJIMMep BO BCeX OMbITaX Oba 100% - 3a HCKJIIO- 
eHHeM ONbITa 10 MomMMepHsalluu u300yTHIeHa Ha MOHOTopdocopHoU Ku- 
MOTO, HaHeceHHOoii Ha CHIMKareb, upa 152°. Konpepcua omepuHa B 9TOM 
mbITe paBua 93%. 
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Kak BHHO 43 puc. 1, IPH NOBbIMeHHA TeMMepaTypbI OMbITa MOJMMepus} 
NOWYUAIICA SHAYHTeIbHO Jerue, HcOsepxKaHve PpakUn AuMepa MU TpHMepa Us| 
6yTHseHa YBeJIMYHBaIOCb 3a CYeT YMCHbINeCHHA KOJIMYCCTBA BbICOKOKHMAIME 
TIOJIMMepoB. 

Tlonumeppl, nofyyenuble B MpHcyTCTBHH MOHOdTopocpopHou KHCIOTI 
HaHeCeHHOH Ha CHIMKareJib, OblIH Jerue MOJIMMePOB, MOJyYeHHbIX B UPHCYTCTB 
TOTO %Ke KaTalM3aTopa, HaHeCeHHOrO Ha aKTHBHPOBaHHbI yroub. PasMu 
B (ppaKI[MOHHOM COCTaBe MOJMMepoB ObIIO OCOOeHHO 3aMETHO IPH TpoBeeHy 
ONbITOB mpH 152°. 

IIpu nomumepusanuu us06yTuleHa B MpucyTCTBHH MOHOTOpdocHopHa 
KUCJIOTbI, HAHECEHHOM Ha AKTHBUPOBAaHHbIM yrOJlb HW CHIMKareib TO Mepe Tif 
BbIIMeHHA TeEMMepaTypb! OMbITa HaOOaslOCcb 3aMeTHOE YBeJIMYeHHe KOJIMYECT 
HpoMexkyTOUHOL (pakUHH, BbIKMMAaOUleH B Tp 
jenax 106—175°. Taxoe yBelMyeHve KOJIHYU 
CTBa IpOMexyTOUHOH dpakuHH OObACHHeT 
TeM, UTO OCHOBHaAdA peakUHA NOJMMepusally 
CONpoBoxalach peakuveH M3s0MepH3sally 
(bpakuuu Auu3s0OyTHIeHa. 

V30mepH3alua Oe(HHOBbIX yrsIeBOLOpog 
ABJIACTCA BMOJIHE OOBIYHBIM ABJICHHeEM TOU 
MepH3allHH B IIpHCYTCTBHH HEKOTOPbIX KaTaJH34 
Topos (Hampumep, AICl3;, ZnCle u Ap.) u cony7 
CTByeT peakKIHH MOJHMepHsallHu Jake Ha CT 

OG 6 | Uw uu O6pa3s0BaHuA MMepHbIxX opm. 
O6nenn. % Bpixoy, NoHMepoB H300yTHsIeHa pH NpHM 
H€HHH B KaueCTBe KaTaJH3aTOpa MOHOMTOpdo 
Puc, 1. oan Snes ari oe (POpHbI KHCJIOTbI, HAaHeECeHHOM Ha aKTHBHP 
poe es IJ. {=  BaHHbIa yrowb, Obl] 3HaYHTeIbHO BbIUe, Ye 
= 100°; HePOsF -++ cunuKarenp; BbIxXOJ] TIOJIMMepOB TIpH TIpHMeHeHHH TOTO 
Il]; t= 152°; HePOsF + axru- KOJIMYeCTBa KaTasIH3aTOpa, HaHeCeHHOrO Ha C 
Bupopannbla yromb; IV: t= 152°; nyxarenp. 
HahOok 1 Mere Jina onpefeseHua BbIXOa HM mpo,omwK 
T@JIbHOCTH paOOTbI KaTaH3aTopa u300yTHA 
IIpONycKaJICA HeMpepbIBHO CO CKOPOCTbIO 5 JI B Yac Yepes peakTOP, B KOTOPb 
TlOMelaocb 90 Ma HOcHTesIA H 20 Mi KaTanHsaTopa. Ilocae Toro kak ObIJIO Npon 
meno 50 a rasa, OTMeYalacb KOHBepCHA H3800yTHIeHa, a MOMMMep CJIHBAaJC. 
H3 IIpH€MHHKa MU NeperoHAJICA Ha PeCKTHPUKAWMOHHOM KOJIOHKe. 


B onbitax, mpoBeyeHHbIX mpH 15° c npHMeHeHHeM CHIUKaresiA B KayeCT 
HOCHTeJIX, KOHBepcHa w3006yTHIeHa ye B ombitre Ne 4 ynana JD 
62%, Tora KaK B MpHcyTCTBHH MOHOTOpHocHopHO KUCJOTbI, HAaHECeHHO 
Ha AKTMBMPOBaHHbI YrOJIb, KOHBeEpCHA M300yTHIeHa B ONbITe Ne 10 Obra paBH 
100%. Ta xe KapTHHa HaOoJanacb MU pH Temnepatypax 100 u 152°. 

Boulee ObICTpoe CHWKEHHE KaTaJIMTHYeCKOM aKTHBHOCTH MOHOdTOpdocopHo 
KUMCJIOTHI, HaHeCeHHOH Ha CHJIMKaredib M Ooulee JerkHe NOJHMepbl, NOyYeHHb 
pH IpHMeHeHHM STOTO HOCHTeIA (10 cpaBHeHulo c HePOsF, nanecennoti # 
AKTHBUPOBaHHbIli yrOJIb), OObACHACTCA, MO-BHMMOMY, TEM, YTO MOHOdTOpHor 
(popHax KUCJIOTa B KaKOM-TO CTeNe€HH XHMHYCCKH B3aMMOJelicTByer Cc CHIMKAar 
Jem. BeeqcTeve sToro COCTaB KaTaJH3aTOpa HECKOJIbKO MeHAeTCA, UTO HW IPI 
BOAT K yBeJIMYeHHIO BbIXOJa JerKHX (pakUMH HW CHWXKeHHIO KaTAaJIHTHYeCKO 
AaKTHBHOCTH KaTauIu3aTopa. 


Ilo Mepe paOorbl KaTausaTopa HaOmofalOcb 8HaYMTebHOe CHMKEHHE yiedl 
HOrO BeCa H NOKa3saTeJIA MpeJOMJICHHA MOJIMMepa HW 3HaUWTebHOe yBeHUeHE 
coflep2KaHus JlerkHX PpakUNi B NOMMMepusate. Hanpumep, B onbiTax, npoBesel 
HBIX B IpHcyTcTBud HePOsF na yrae np 152°, B onprre No | nomumep ume 
d® = 0,7511, n} = 1,4303 u cogepxan 27% cpakuuu juus06yTHIeH: 
B onpire Ne 10 nomumep umen d20 = 0,7206, n= 1,4219 u comepxan 56! 
(bpakuuu uMepa. B onpite Ne 30 na6smofanocb ene Gombiee CHHIKEHHE YAeJIbHO! 
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keca (d° = 0,7176) u noKasatena npenomnenna (79 = 1,4142) u yBemuuenne 
pouepxKanuA dpakunu Auus06yTusena (qo 69%). 

) IlpogoumKurenbuocTh paOoTbl KHCJIOTAI B peakUMH noOmMMepH3auuu, a cue 
OBATeJIbHO H €€ PaCXO, ABMACTCH OUEHb BaKHO! XapakTepHCPUKOH, ONpeess10- 
}JeH TeXHHYeCKy!O MpHrOAHOCTh KaTasiusaTopa. . 

Astopamu STOH CTaTbH H3yYaNacb MPOMOJRKHTEIbHOCTb padoTH MoHodrop- 
bOcopHOl KUCJIOTHI, HAHCCCHHOH Ha AKTHBUPOBAHHbI yroub, B peakUMH NOmu- 
Mepvsaunu usoOyTusena pu 152°. Pacxoy kaTasMsaTopa Obl JOBObHO Hu3- 
‘MM HM cocTaBian 1,45% 

BeECOBEIX) IPH CpaBHUTeJIbHO ¢ Vaowana 4 
PBICOKOH KOHBepCHH H300y- TlonuMepusaitua uso6yTuieHa B MpucyTcTBHH jNdTOp- 
‘HJICEHA B HOCJI€HEM OTIbITe cochopHoH kKucoTH upH 15 u 100° 
paBuolt 56%). 
» B ra6n. 1 mpuseqeuni | 


@paKUHOHHbI cocTaB NoOsIu- 


‘aHHbIeC M0 TOsMMepH3alnn : mepa (OObeMH. °/)) 
306yTHJIeHa B MIpHCyTCTBHH 2 oG 
7 s 0 20 Temnepatypa KuneHua, °C 

ubropochopxoli KUCJOTHI, e eee, eae 

aHeceHHOll Ha aKTHBUpo- aah = a 5 . 
af eo (. ie) is) 

aHHbIli yrob mpu Temme- = | B= E apeah hong c 

S 

Mrypax 15 wu 100°. Jina §& | 88 a eh uesiee B 

aK Oro onbITa Opasocb 50 I a 

300yTHeHa. 15 | 110 -l0,7648|1,4359| 6 4 | 59 | 34 
V3 ta6n. 1 BuyHo, TO 100 | 110 |0,7934\1,4452] 5 6 15 74 


pu NomMMepH3salHH u306y- 

JieHa. B MpHcyTcTBHH AupropdocopHo KHCJOTHI, HaHeCeHHOH Ha akTHBH- 
OBaHHbIM yroub, WOUHMep, MOuyyeHHEIi mpH 15°, Obit HeCKOMbKO Jerue m0- 
MMepa, mojyyenHoro upH 100°. Bmecte c Tem mpu 15° B Ha¥yane ombiTa 
HaOJOaJIOCb JOBOJIbHO CHJIbHOe OCMOJIEHHE Ka- 
TaJIH3aTOpa, OYBUHO, BCJIeCTBHe OOpas0BaHun 
Ha MOB€pXHOCTH KaTaJIu3aTOpa KaTaJIMTHYeCKH 
MaJIO AKTHBHBIX IIPOJYKTOB IIpHcoeHHeEHHA Ovte- 
(PHHOB K KaTaJIH3aTopy (MOBHAHMOMy, 9dupHOrO 
Tuna). IIpu 100° o6pa30BaHve 3THX MpOLYKTOB. 
HaGJOfalOCb BMeHbIUeH CTeNeHH, Tak Kak pH. 
3TOH TemMepaType UpOJyKTb! mpHcoeqHHeHHA 
OepHHOB K KaTalHsaTopy He yCTOHUMBBI. 
BemeycTBue 9TOTO OOeCMeYHBAaJICA JYYWIHH KOH- 
TaKT Mey MOBepXHOCTbIO KaTaM3aTOpa 4U. 
H300YTHJIEHOM H TlOJIYYeHHbIe NOJIMMepb! UMeJIA 
|? 2480 Do «SCI -YAeJIbHbIMT Bec M COsep2asH MeHbILe 

Obvemn. % JICTKOKMNAMLUX PpakuHnH. 
uc. 2. OpakuHOHHbIii cocraB nOJH- Kpuppie nepeToHKH TOsHMepos us0OyTHIe— 
epoB H306yTHIeHa, mlonyyennprx Ha, NOJYYeHHbIX B IPHCyTCTBUH MOHO@Topdoc- 

PasMuHbIMH xKaTanu3aTopamu: OpHOH u Audropdocwopuolt KUCIOT MH MOJIeKy- 
 H2POsF; I/: HePOeFs; MI: japnpix coequHeHuii opTodocpopHoli H MOHO- 
HsPOsBFs; 1 HePOsF-BFs — ropcocpopuoli KHCIOT c cTopucTbIM Sopom, 

IIpHBeyeHbl Ha plc. 2, M3 KOTOpOTO BHJHO,. 
‘TO CTeHe€Hb MOJMMepHsallHu us06yTusIeHa B NpWCyTCTBHYM H3yyeHHbIX KaTa- 
IH3aTOPOB YMeHbIUAaeTCA B Ce yIouleM MOpAAKe: 


H2PO3F-: BFs > HgPO4- BFs > HPO2F2 > H2POsF. 


| Bpomubie uucsia bpakWuit JuMepa u TpuMepa H300yTHJeHa CBHeTeIbCTBOBAIH 
) TOM, YTO TOJIYYeHHbIe HAMH TOJIMMepbl B OCHOBHOM COCTOSVJIH H3 HeIIpeeJIbHBIX. 
Oe uHeHHH. p 
| fina pakuni umepa uM TpuMepa H300yTHIeHa, NOJTyYeHHbIX NpH 152° 
 IIPHCYTCTBHH MoHodropocop Hon KHCJIOTbI, HAHECCEHHOM Ha AKTHBUPOBaHHbI 
VTOJIb, H3yUaJICA XHMHMYECKHH COCTAB. 
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Oxucnenvem dpakuuH uMepa us06yTueHa (100—106°) 1%-mM pacTBopo 
-KMnO, ycraHoBseHO, YTO 9Ta (paKUHA COCTOHT u3 ABYX u3s0MepoB: 2,4,4-TpI 
MeTusneHTeHa-| u 1,4,4-TpHMeTHmeHTeHa-2. 

Hamu ye yKa3niBasiocb, TO UPH NOMMMepH3allMM Ws0OyTHeHa B IpPHCcy’ 
«CTBHH MSaop ROR OMRON HOH KHCJIOTbI, HaHeCeHHOH Kak Ha AaKTHBHPOBaHHbl 
yroulb, Tak HW Ha CHIMKaresb, IPH NOBbILMeEHHM TemMepaTypbl onbita AO 152° we 
‘Oll0aslOCb yBeJIMYeHHe KOJIMYeCTBA NPOMeXKYTOYHOK GpakUHH, BbIKHMMAroUle 
B mpegenax 106—175°. Tleperonxoii sToli PpakWHH OblIO yCTaHOBJIeHO, YTO OOAE 
Wand YacTb ee BbIKHMaeT B Ipeyenax 108—120°. OcHoBuble KOHCTaHTHI STON pak 
IM 3HAUMTEJIbHO OTIMYAIOTCA OT KOHCTAHT AHU3Z00yTHeHa byTsepoBa HU BeCbM 
-O6IM3KH K KOHCTaHTaM 2,38, 4-TpuMeTusmeHTeHa-2. CmeqoBaTebHo, mp 182 
peakUHa NOJIMMepu3allHH H300yTHIeHa CONpOBOXAaeTCA H8OMepH3allHel Pp akuA 
_uns06ytTusena. CneKTpaJIbHbIM aHaJIH30M M€TOJOM KOMOHHALHOHHOrO pacceHBé 
HUA CBeTa YCTaHOBJIeHO, TO 3Ta PpakUUA COCTOHT HB 2, 3, 4-TpuMeTHIMeHTeHa-2 

Xumuyecku cocTas (pakuuU Tpuns06yTusmeHa (175—183°) Obi ycTaHoBse 
OKHCJIeHHeM 3STOK tbpakUHH XpomMoBok cmecbio. [loKa3aHO, YTO MpakUuA TPHH3C 
-OyTHsJI€Ha B OCHOBHOM cocTouT v3 1,1-quHeoneHTHISTHNeHa HU 2,2,4,6,6-eHTa 
MeTHuIrentTeHa-3. BecbMa BepOxTHO TIPHCyTCTBHe B STOH (pakWUHH HeOOJIbUION 
KouMyecTBa 2,4,4,6,6-nenTametTuurenteHa-! nu 2,4,4,6,6-meHTaMeTHurenTeHa-2 


UuctutytT Heptu Ilocrynu.i0 
Akajlemun Hayk CCCP 14 III 1956 
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floxaayor Akagemun nayx CCCP 
1957. Tom 112, Ne 2 


PHSHTECKAA XHMHA 


tO. H. PABHHHH, A. M. MAPKEBHY “" MW. HW. TAMM 


-OBPA3OBAHHE OKHCH A30TA TPH AX MABATHYUECKOM COKATHH 
POPIOUHX CMECEN 


(ITpedcmaeaeno akademuxom H. H. Cemenosvim 24 VII 1956) 


Hamu (') Obii0 NoKa3aHO, YTO B CAyYae CHbHOrO altuaOaTHYecKOrO CKATHA 
03TyxXa B NOCMeWHEM MpOWCXOAUT TepMuyecKand peakUNA OOpa3s0BaHuA OKHCH 
130Ta. OJHakO BbIXOX OKHCH a30Ta IPH CKATHH BOSyXa JaxKe JO NaBeHHit 
9000 K['/cm? Obit cpaBHHTembHO Mai 4 He mpeBbiman 1% B ONbITaX C UHCTHIM 
303 YXOM, HECMOTPA Ha BbICOKY!O CTeMeHb OXMaKMCHHA MIPOAYKTOB peakIHH, 
<OTOpylo OOecreyHBasla IpHMeHABIUIAACA B paOoTe aqMaOaTMYecKad yCTaHOBKa 
> BWKYULNMCA TlopliHeM (7). ITO mpoHcXOAHIO BCeACTBHe HeOCTaTOUHO BBI- 
POKOH TeMllepaTypbl, NOJyuarollelicA pH CKATHH BOxAyxXa. TepmMoyuHamuye- 
PKU pacueT NOKa3bIBaeT, YTO C MOBbIMeHHEM TelMepaTypbl paBHOBecHe CJIBH- 
aeTCaA B CTOpOHy OOpa3oBaHHaA OKHCH a30Ta. JLIa Toro 4YTOObI NOYYTb Sosee 
BbICOKy!o TeMllepatypy, He MpHOeran K OCOOeHHO BbICOKHM CTeNeHAM CKaTHA, 
K PeaKUMOHHOH CMeCH JOOaBJIANIOCh HEKOTOPOe KOJINYECTBO YTOpIOUHX Ta30B 
i KHCOpoq. Takwe CMeCH MO3BOJIAIOT MOJYYHTb Goee BBICOKy!IO TemMepa- 
‘ypy 3a cueT TelJOTH! ropeHua. Ora TensoTa BbIJeIAeTCA IPH CxKATHH CMeCH 
30 BPeEMA peaKUHH, Kak JOOaBOUHAaA SHEPrHA K 9HEPrHH alMaOaTHYeCKOrO CKa- 
°HA, YTO CYMIECTBEHHO MOBbIIaeT TeMMepaTypy cMecH. 

B jaHHol pa6oTe H3y¥amocb OOpas0BaHHe OKHCH a30Ta IPH CKAaTHH cMeceH 
30Ta H KHCOpOa C rOplouHMH ra3aMH — MeTaHOM, BOJOpOOM, OKHCbIO yrule- 
ofa. 

B pa6ote uccseqOBasIHCb CMeCH C COJepKaHHeM a30Ta HW KHCIOpOAa, OH3KOM 
« cTexHoMeTpuyeckomy m0 NO B npoyyktax peakuHH. B TO xe BpeMA KOHICH- 
‘pallia roprouero Jit Kaxk Oro rasa NOAOMpaJIMCb C TAKHM pacyeToM, UTOObI KavIO- 
)HMHOCTh HCXOAHOM CMeCH OCTaBasIacb NOCTOAHHOH HM cocTaBasa 470 KaJl. Ha 

JI cMecH. OnbITbI IPOBOAWHCh B TaKHX 2%Ke YCJIOBHAX, Kak HM B UpebiAyuen 
(aGore (1). YcraHoBka paOoTana B OMHOTAKTHOM peXKHMe, IPH KOTOPOM IOpLleHb 
§3 cTBOuIe COBepmiaJ ABWOKeHHe BHepey (cxKaTHE) H Hasaq (pacuIMpeHue) TOJMbKO 
baquu pas. Takve ycNOBHA OMbiTa JOCTHTasIMCb B KaxKJOM OTJeJIbHOM cyIly4ae 
jiyreM cnelwatbHoro noAGopa MapamMerpogw OOpaTHoro xKuamana (*). Anamus 
ha30B Ha coyepxanne NO mponsBo,uica Tak Ke, Kak H B Mpefblyie paoote; 
1po6a Ha aHasu3 OTONpasacbh He NOsfHee, YeM Yepes 1—2 ceK. NOCTe OKOHYA- 
iH OTIbITA. 
| OnHTH Cc Me€TAaHOBHMH cMecaMH. Mertan Obl B3AT HeNO- 
\:peacTBeHHO “3 MarucTpamu Caparop—Mocksa H He MogBeprasicaA HAKAaKOH JO- 
NOJIHHTeMbHOH OuncTKe. B KayecTBe IpHMeceli B HEM COJepKaJICb BbICIUIHe yruie- 
somoposnr (2—4%) u asor (3—4%). Coyepmxanve 9Toro mpuposHoro rasa 
; uccleqyemoii cMecu, KOTOpbIli MbI B JlalbHeliieM OyeM HMeHOBaTb «MeTAal», 
jo Bcex ompbITax cocTaBAn0 5,5% oT o6ulero OObeMa HccJIeqYeMOl CMeCH. 
| Pesyapratbl avaiv3a NpOMyKTOB CKATHA, T. €. Pa30B, HAXOMAMLAXCA B CTBOUIE 
TCTAHOBKH MOcule CxKATHA, Ha COJepKaHHe OKHCH a30Ta NpeCTaBJeHbI TPpapHywecku 
ia puc. 1. Kpusaa / mpeyctapaset ppixog NO mpi caxkaTHH BOsqyxa C 5,5 % 
retaHa (Bec nopmusa 41,2 r). Kpupas 2 nonyyena Ana cmecH, OOorallleHHOH KH- 
283 


clopoyom. CMecb B 9TOM Culy4ae MMeJla COCTaB: MeTaHa 5,5% Kucmopoga 52,7% 
a30ta 41,8% (Bec nopmuHa 40,5 r). 2 
B sTux ompitax ObIlO ycTaHOBeHO, YTO TIP cx*KATHH Bosyxa c 5,5% MeTane 
OKHCb ag0Ta OOpasyeTca pH JOCTMKeHUM JaBeHHA CKATHA B 250 KI’ /cm' 
(cTeneHb C2KaTHA 41): Jlanbuelimiee MOBbIMeHHe LaBJIGHHA YBeJIMYHBaeT BbIXO] 
okucu a30ra, u upu 1400 xI’/cm? (crenenb coxKxaTusn 102) Bprxog NO B oxmaxyeH 
HbIX IpOJyKTax cocTaBaeT OKoNO 1,5%. IIpu caxxaTHH CMeCH COCTaBa: METAI 
5,5%, Kucmopox 52,7%, a30T 41,8%, OOpasoBaHve OKHCH a30Ta HadHHaeTCs 
NpH Japnenuax menee 100 KI/cm® (crenenb cxkaTuA 27). LloppiueHue JaBnenus 
coKaTHA yBemMuuBaeT BEIXO_ NO, HM pr 
3 a iy jlapmenuax oKomo0 2000 xI/cm? (cTemeHE 
oKatTua 130), Bprxog NO B OXJa2K NC HHBIX 
poOWyKTax mpeBpmaer 3% . ) 
OnmbTH c BOROPOAHDM 
cMecamu. MccneqoBalacb CMeCb CO 
crapa: Bosopog 18,3%, Kucmopog 45,4%. 
a30T 36,3%. 
1000 ~ 2000 HL fem? Jlanuple aHamu3a Ha cofepxkanve N 
B IpOWykTaxX peakUHH peAcTaBJeHbl H 
Puc. 1. 3asncuMocts BEIXoga OKHCcH as0ora’ = puc. | (KpHBaa 3). B 9THX ONbITAaX ODI 
OT MA€KCHMAaJIbHOrO JaBJICHHA CxKATHA MPH yCTaHOBJIeHO, YTO oOpa30BaHHe -OKHCH 
Rn Med eae OOpAcne: = A3ora HAUHHaeTCA IpH laBeHuax CKa 
Tua oKo0 50 KI'/cm? (cTeneHb cxatTus 18)! 
MakcuMaJIbHbIlt BbIXOJ| OKHCH a30Ta B OXJ@KJCHHbIX NpOWykTax pu aw 
jeHuv cxKaTusa 770 KI/cm? (crenenb cxKaTuA 88), cocraBu 2,91%. 
OnmbITH COCMe€CAMH, cOkeOPKAMUMH OKHCH yraepo 
na. WUcxoquaa cmMecb UMesla COCTaB: OKHCb yruiepoga 15,6%, Kucnopog 46,1% 
a30T 38,3%. PesymbraTbl aHasu3a TpokyKTa cxKaTHA Ha cosepxKanHHe NC 
lpecTaBieHbl Ha puc. | (kpHBaa 4). Cmecb 9TOrO COCTaBa JI@XKHT Ha PpaHUil 
HWKHEFO Mpeyesia BOCIaMeHeHHA (peed BOCIIaMeHeHHA CMecH CO-+O, pase 
15,5% CO) (*?). Orum oObaAcHAeTCA TpyHOCTb BOCIVIaMeHeCHHA TaKO CMeCcH 
Ilostomy, BepOATHO, aHHad KpvHBad HMeeT 3HAYHTeNbHO Oomee NOMOrHH xoy 
yeM B Clyuae Me€TAHOBbIX HJIM BOJOPOHbIX cMeceH. [a30BbIt aHasH3 MpOLyKTO 
CKATHA MOKAa3bIBaeT, UTO TIPH CTeMeHAX CHKATHA NO 65 OKHCb yrsepofa UpakTU 
yeCKH He yclleBaeT CropeTb, HM OKHCH a30Ta He OOpasyetca. OOpaso0BaHHne OKHC 
a30Ta HauMHaeTcaA IPH WaBleHHax cxKaTHA 250—300 KI/cm? (cTeneHb cxKaTH 
oxosio 70), Kora, 10-BAAHMOMy, HauMHaeTcH TOpeHve OKUCH yrueposa. tees 
MaJIbHbIM BbIXOJ OKMCH a30Ta COCTaBHJ AIA STOH cmecH 2,41% pH qaBneHu 
exatud 1780 xI/cm? nu crenenu coxxaTua 142. Monyyennpie 9KcHepHMeHTabHbly 
auuble IpHBeseubl B Tabu. 1 6e3 KaKOM-IMO0 MOMpaBKH Ha YTeUKY Lasa B 3a30 
MeXK]LY NOPWIHeEM HM CTBOJIOM YCTaHOBKH HM TIpeCTaBJAIOT HEMOCpeCTBEHHO H3Mei 
penubre Bermunnbt. Ilo ocropoxkHbIM mofcyeraM 9Ta MlonpaBka cOocTaBiseT 
M0-BHAMMoMy, He MeHee 10—15% B cTOpoHy yBeMHYeHHA BbIXOJa OKHCH aon 
CnefyeT yKa3aTb Ha NOMHY1IO BOCHPOHSBOXMMOCTb 9KCMeCPHMeEHTAJIBHBIX JaHHBIX 
YTO MO3BONAeCT NOJIYYHTb ACHO BbIParXKeHHbIe 3ABUCHMOCTH. 
Kak caejyeT W3 SKCMepUMCHTAJIbHIX JaHHbIX, BbIXO NO pasmuyuen Jia cme 
Celi C pa3JIMYHbIM POpIouHM: CMeECH C BOAOPOAOM TpeOyioT HAaHMeHbIUEFO WaBweHH: 
C2KaTHA, CMECH C OKMCbIO yruiepoa—HanOoubiuiero. B Toxe BPeMA NOMHBIC TEMJOTE 
ropeHHA cMeceH, KaK YKa3bIBaJIOCb, PaBHbl, H IIpaKTHYeCKM PaBHbI TemI0eM 
KOCTH HX TIposyKToB ropenus. [locKonpKy o6pas0Bpanue NO spasetca duct! 
TepMHYECKOH peakiHeli (°,*), MOyYeHHad 3aBHCMMOCTb OT Ippo roprouer' 
O2KHA ObITb OTHECeHa Ha CUET PasJIMYHA CKOpOCTel TeNJOBbIeeHHA BCey 
CTBHE pa3JIMUHbIX CKOpocTeH ropeHuA. EcrecTBeHHO, 4YTO B Cryyae BOLOpoMe 
CKOpOCTb TopeHHA KOTOPOrO BeIMKa U, KOHICHTPpaluxA KOTOPOrO JexXUT BHYTP 
OOMacTH BOCIIaMeHeHHA, CKOPOCTh CropaHHa CMecH BHINe, YeM B CIyYae OKUC: 
yrulepofa, WA KOTOPOH He TOMbKO CKOPOCTh TOPeHHA OTHOCHTeIbHO Maula, Ht 
M KOHUeHTpauua COBCMeCH JlexKHT Ha rpaHulle HuxKHEerO Mpeslema BocaMeHe 
Hus. [lostomy OTMeYeHHOe BHIMIe pase B BbIXOye NO BbisBaHo pasaMaqHoHn KE 
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Seixod NO ——= 
% 


~ 


lal Onna eae. 


Maxkcum. 


See ccus : t Maxcum. Maxcum. 
if Hassenne BIXOA, NO|| Crenenb | nzapnenue | Berxon NO]|] Crenenp Hassenne | Brrxon NO 
CuK ATHA cxcaT uA (%) CuK aTHS oxKaTun (%) cxkaTHua oKaTHA (%) 
(«KD }em?) («KT |cM?) (KT /em*) 


Merau — 5,5%; Bosayx —94,5%: Bec nopwun — 41,2 r 


38 120 0,00 53 650 0,97 77 4080 { 

At 240 0.00 53 620 1,06 82 1100 1. % 
ao e360 0.37 62 750 117 86 1140 1°44 
46 440 0,50 75 810 1,22 73 4150 1,46 
49 550 0.77 75 1060 1,37 102 1410 1.52 
44 470 0,82 73 1120 1,39 os = ts 


Meta —5,5%; Kucnopox — 52,7%; as0r — 41,8%; Bec nopwHa — 40,5 r 


28 140 ORU7, 72 4080 Phy 139 2070 2,94 
31 432 0,19 100 1340 hl 95 1520 2,92 
Bye 240 0,56 86 1430 Bh A ae, 1790 2,92 
— 33 290 0,80 421 1860 2,84 134 2100 2,99 
35 315 0,85 101 1340 Proce all -AKO}s} 1760 SRO 
40 480 1,59 424 1860 2,84 144 1810 3,08 
D4 760 el 134 2020 2,86 — — — 
Boxopogx — 18,3%; Kucnopox — 45,4%; a3sor — 36,3%; Bec nopmua --~- 40,7 r 
18 65 0,07 38 350 1,04 74 630 2 OM) 
2a 410 0,14 41 385 A024 85 730 2,76 
2D 150 0,19 48 470 ths) 88 770 2,94 
Bi 200 (O) al ae 500 2504 — = -— 
31 240 (0), a 62 550 Zeit — — — 


Oxucb yrseponza — 15,6%; Kucmopox — 46,1; asor — 38,3%; Bec nopmmua — 40,7 r 


40 130 0,00 75 530 0,37 132 1590 1,89 
53 200 0,00 96 | 720 0,63 154 1880 2,939 
ee 330 0,05 104 980 iB Ata 142 1780 2,41 
89 440 0,17 120 | 1280 1,70 = = — 


» HETHKOM Camoro mpollecca ropenua. Bo3MoxKHO, UTO B CJly4ae OKHCH yrulepofa ro- 
| peHve He 3aKaHUMBaeTCA K MOMEHTY JOCTH2KCHHA MAKCHMAJIbHOPO CKATHA, & MIPO- 
)OmkKaeTca ele B Mpolecce pacummpenua. MeraH, kak HOKa3bIBalOT OIIbITHBIe 
| J|AHHbIe, 3AHUMaeT, T10-BHAMMOMY, MpoMexKyTOUHOe MosoxKeHHe MexTY H2u CO. 
' Pas nmunpiit Barxoy NO quia [ByX MeTaHOBBIX CMeceli OOBACHACTCH Pa3JIHYHbIM 
COOTHOWEHHEM KUCIOpoa UM az0Ta B MposyKTax peaxuuH. Ilomb3yacb 3aKOHOM 
WelcTBy!OU4X Macc, JIerKO NOKa3aTb, YTO B CAyyae CMecH, OOOralleHHOH KHCJIO- 
pogom (puc. 1,a, KpuBas 2), BbIxXO, JomKeH ObiTb B 1,6 pasa BEnue. B yeticrBu- 
'TEJIBHOCTH 3TO COOTHOIICHHE HECKOJIbKO OOJIbILE. 

@akT 0O6pa30BaHHA OKHCH a30Ta IPH TOPeHUH WIM B3PbIBaX H3BeCTeH aBHO, 
HW TakOl CnocoO NOIyYeHHA CBASAHHOFO a30Ta MHOTOKpaTHO H3y4asIcA. OAHaKO 
TOJIbKO TeopeTHueckHe padoTE 7. B. SembsoBuya (°) BHECJIM ACHOCTb B CYH{HOCTb 
“Tpolecca MW MOSBOJHIM OObACHHTb NpHIMHY pasMyuA BEIXOA0B NO mpH pa3vn4- 
/HBIX ycmoBuax ombita. IIpumenanuch pasHooOpasHble MeTOJbI MCceOBaHHA. 
Tipu coxKuranuu roprounx cMeceli B 3AMKHYTHIX COCyYax C ECTECTBEHHBIM OXJaxK- 
JleHHeM Obi MOsyyeHbl BbIXOAbI NO go 1,4—1,8% (*°). B onpirax mo cxkHraHHio 
“TopiouHx cmeceli B pasIMYHOFO pOla HeMpepbIBHO AelicTBYIOWMX rOpesKaX BbIxON 
He upesbiman 2% (°,%). Ucnomb3soBamucb yCTaHOBKH C MpHHYAUTeJbHBbIM 
OX@KICHHeM, ITO JOCTHTaOcb IyTeM [pocceupoBanua cropeBuseli cmecH (*). 
'B 9sTux ombiraxX MpuMeHAuch cocysbl Oombpuiolt emKocTu (300 a1), pakTHye- 
‘Kad CKOPOCTh OXAKCHUA OCTABAACb HU3KOi H COOTBeETCTBEHHO BbIXOL NO ne 
‘tpespiuamt 0,7%. 
 B wacrosijee BpeMa CTporo JoKasaHa ONpefeMAlOMlad POJb 3akaKH (oyaae. 
CKOPOCTH OXMaKCHUA, Ha BbIXO OKHCH a30Ta. 
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OnbiTbl, TpOBeJeHHbIe Ha anuaOaTHuecKoii ycTaHOBKe, KOTOpad abana 
BO3MOXKHOCTb NOJIyYaTb BbICOKHe 3HAYCHHA CKOPOCTeH OXJaKACHHA, NOSBONHIM 
qosectu BEixoy NO Ho 3%, YTO SHAYHTEJIbHO MPCBOCXOAMT PeSYMbTATHI, MOLY YeH= 
Hble HHBIMH, YKa3aHHBIMH BblIUe MeTOamu. Bosee BbIcOKHM BbIxo NO yjaul0ch 
JOCTHYb TOKO TayHeHyy uv OyTpumxy (*), HW TOMDKO OarofapaA TOMY, YTO STH 
aBTOPbl IPHMeHHIH ele Ooee BbICOKYIO CKOPOCTb OXJa%KNeHHA CMeCH, NOJIb= 
syACb MeTOLOM paspyularoulelica MeMOpaubl. 

Caenyer yKa3aTb TaKXKE, YTO METOY 3akaJIKH, OCYLICCTBJICHHbIM B alMa0aTH~ 
YeckOli YCTaHOBKe, IIPHMCHHM K H3YYeHHIO He TONbKO TaKUX MpOWeCcoB, B KO- 
TOPbIX HCCJeMYeMbIli MPOAYKT ABACTCA KOHCYHBIM, TEPMO/MHAMHYCCK ycTou- 
UHBBbIM BeELICCTBOM, KaK 3TO HMeCCT MECTO B CJIy¥ae HCCIeAyeMoH peakWHuH OOpa- 
30BaHHA OKHCH a30Ta. OTOT MeTO C YyCIeXOM MOxKeT OBITh IIPHMeHeH 
W JIA USYYCHHA KBaSHCTAOHJbHbIX MPOMeKYTOYUHBIX COCAMHEHHH, YTO OCOOeHHO! 
BaxKHO IPH HCCe€OBaHHH ObICTPbIX MpOLMeccos. 


VWucrutyT xumuyeckol du3vKH » oe Tloctynua0 
Axagemun HayK CCCP 23 VII 1956 
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Jlokaaygm Akanemun Hayk CCCP 
1957. Tom 112, Ne 2 


PEOXHMH A 


K. ®. POMMOHOBA u M. A. KAHAKHHA 


K H3Y4EHHIO PACCESHHOTO OPPAHHYECKOrO BELUWECTBA 
M YIPJIEM HA)KHE-KAPBOHOBbIX OTJIOQKKEHHHM PYCCKON 
NJIAT®OPMBbI 


(IT]pedcmaeazeno axademukom H. M. Cmpaxoesim 29 VIII 1956) 


B oteyecTBeHHoli WuTepatype NocequUX eT TeOpuA OpraHuyecKorO mpoHc-- 
WKACHHA HeMTH NokBepratacb KpuTuKe (*,°). B To xe BpeMA ucceqOBaHUA 
IaH YECKOLO BELMIECTBa COBPEMEHHbIX OCANKOB H APCBHHX MOpO, NpOBeseHHbIe 
NocjeqHee JecATUJIeTHe, ABHJIMCb Cepbe3HbIM ee losKpeneHvem. Emes 1930r. 
COBPeMeHHbIX MOPCKHX OCcayKax Tpackom u By 6bIH O6HapyKeHbI TBEpsbIe 
wepofoposn. B 1934 r., o6pa6aTbiBad XOOZHbIM 6eH30J1I0M riyOOKOBOJHYyIO- 
Hiolo ruiwHy UepHoro Mops ofHa “3 Hac (K. ®. Poguonopa) ycranopusa 
Heli MIpHCyTCTBHe BOCKOOOpa3HbIX yrueBoqoposos (7). Hanwune yraepojo- 
JOB B Wax TaMaHCKHX BOJOeMOB, 4 NO3qHee MpHCyTCTBHE NOABMXKHbIX yruie- 
oponos (*) B Hiax Kacnulickoro u Uepxoro mops 6pin0 o6Hapyxeno A. VM. 
opcxou. I]. B. Cmut, npHmMeHus xpomaTorpaduyecku ananH3 Ha KONOHKe 
OKHCbIO aJJIOMHHHA, BbIAeJIHJI HKUAKHE YIeEBOOpOAbl U3 COBPpeMeHHbIX MOP- 
<UX, COJIOHOBATOBOJHBIX H IIpeCHOBOAHBIX OocayKoB (*). H. Crepenc, E. Bpet 
E. Spauc ycTaHOBuH HalM4ve TBEPAbIX H HKUAKUX yrweBosOposoB B Uax 
omd-Mexcuko (*4) . 

IIpucytcrBue yrseBosopoyoB, pacceAHHbIX B PpeBHHX OCaJOUHbIX Moposlax,. 
CTaHOBJIeHO pAJOM COBeTCKHX yueHbIx (B. A. Ycneuckum c cotp., H. M. Crpa- 
BbIM H K. @. Poyuouozoi, IO. H. Terposow u V.11. Kapnosot u ap.). Xaur 
J>KeMCOH CUHTAIOT, YTO BCe APeBHHe OCaJOUHbIe NOpOsbl, HcKOUaA NpecHo- 
DJHbIe KPaCHOUBeTHI, WeCKH H MeTaMOp@u30BaHHble MOpOsbl, cofepKaT yruie- 
yopogpi (*). B. A. Ycnenckxui u ®. 5B. Uujex6om, nposkctrparupoBas 6o/IBw0e 
JIMYECTBO NOPOJbI, MOABepriW SKCTpaT pa3sroHKe, MpHMeHAeMOH pH aHawHse 
ei, H NOMYYHIH yrmeBoJOpOsbl, CXOHbIe C TaKOBbIMH B Hec*pTAX. XauT U 
€MCOH, MIPHMCHHB JIA SKCTpakTa H3 C/laHUeB MeTO MHKPOJMCTHIIALHU 
HW OCTaTOUHOM JaBseHHH B 10 w, MOAMeTHIM CXOJCTBO JHCTHJJIAWUHOHHOM KpH- 
MB mpegenax 130 —155° c TakoBoH Quid ChIPOH HeTu. OHH Mp K BbIBOY, 
TO HedTb, cOjepxKalllaicA B HeKOJIJeKTOPCKHX Topofax, BO MHOFOM CXO/Ha. 
i cbipol Hedrh10, AoObiBaemoli 43 KOmeKTopos (””). B. A. Yenencxul u O.A.Pag- 
feHKO NOJCuHTaNH, YTO OOMlad Macca OHTYMHHO3HBIX BeLIECTB, H3BJIEKaeMbIxX 
TPaHH4eCKHMH PaCTBOPHTeAMH H3 OCaOUHBIX MOpOA, MO*KeT ObITb OlleHeHa 
fenuunHo B 2,5-10'* rouu, KoTopas B 1000 pa3 npeBbiliaeT CyMMapHy10 BeJIH- 
HY pasBeaHHoro 3amaca Hedreli (°*). 

B nocaeqHue rojbl BHOBb BbI-BHHYTO BO33peHHe M. B. JIomonocoza 00 oOpa- 
BaHHu HepTu uz Topda u yraeli. Ilo Xa66apazy, yacTb Napaunos u acdasb- 
OBbIX KOMIIOHCHTOB MOXeT ObITh OOpa30BaHa 43 TOpda, JIMTHHTOB HW ra30BblxX 
jraeii NpH KpeKHHTe BOCKOB, BXOJAmHXx B yraH. HemopcKoe mponcxoxwenne 
epru B Ces. Wlencu u Uesyane Kuras Joxaspipaet C. Tlen(**). Takoro 2Ke BO3- 
|peHuaA Ha He@Tb KOHTHHEHTAJIbHbIX TPeCTHYHBIX OTJIOKEHHH CUA npuyepxu- 
jaetca B. Dent (1). O6pa30BaHnHe HeTu 43 OpraHHyeckOro BeleCTBa KOHTHHEH- 
Janpupix ocayKos B Ces. Anp6epte JoKaspipaet C. Kop6e (1°). C. H. Amekcelunk 
@PTb KOHTHHEHTAIbHbIX HHKHEMEJIOBBIX OTIOKEHHH IlentpambHo Asuu pac- 
\MaTpuBaeT Kak He*)Tb HEMOPCKOFO MpOWCXO*KJeHHA, CBAZSAHHOTO C MpOCJIOAMH 
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OypbIxX yruleil HW claHUeB, saleraroujux Cpe MeCuaHbIxX U rpy6o-06.1IoMOuH 
oOpasopanni (1). [IpHanHy HeMpOMbMUJIeHHOrO 3HaveHHA H JOKasbHOTO Sal 
raHua He@TH B. KOHTHHCHTAIbHbIX OTJIOMCHUAX HEKOTOPbIe M3 HaSBaHHbIX ABT 
POB BUAAT B TOM, YTO KOHTHHEHTAJIbHbIe YCOBUA C COJIeHOH BOOM HM BOCCTaE 
BHTeJIbHOM CpeqoH — ABJIeEHHe peyKoe. 

BosMoxHOCTh O6pa30BaHHA YrseBOMOPpOAOB Mp BOCCTaHOBIeHHH TYM\ 
HOBBIX KHCJIOT JOIycKaroT H Apyrue copetckue yyeunie (HM. J. aseMaH, B. A.C 
xonos, A. ®. Jlo6paucxua, M. VW. Bapenyos, B. T. Mopgoscxui). 

IIpu OuryMHvHOMOrHyeCcKOM H3yYeHHU KepHOB M3 CTaNMHOTOpCkOoro H TYJ 
«koro ropu3outa Bo Bropom Baky u Ha 1oro-3amaf{HOM Kpblie MocKOBCKOM CHE 
KJIM3bl, IIPOBEJ€HHOM HaMH, ObIJIM MpOaHasIM3HpOBaHbl Takxe HW YJ, BCTP 
YeHHbIe B paspese. 


Ta6auna fi 


Macaa M yraeBoxopoast 3 Mopox HuxKHero KapOoHa LleHTpambHOM M BOCTOUHOM yacTHy 
Pyccxouw nuaTpopMbl 


3) fo = YrueBoxopons B % 
6 5 5 ° 
bl a DS 
& a 0 « Co) 1" o 
rs) | is a He} vo je} 
a 5 z w 5 i x 
Patiount, NoNo JIutonoru- ace) a. @ a e ae D 
ace s a 3 a 68 z 
_.NoNe cxkpaxkun | OOpasuoB | yeckuli cocraB| , 4 a = as a 3 Q5s =O 
mw me © Ee mB 5 OoxSs BE 
S g = Or Or 3 os ro) i} BOS a 
garivestdOeg Be fis = | Rae] og 
=38| FS | FS | me = = | 2ES| &e 
Wanosaa, 5 1742—1855 | AnesponuTH u 
aprvJIUT bl 18,03 | 383,38 | 54,07 | 92,50] 95,66 | 88,47} 15.95 | 0,5% 
Uexmaryll, 4 1359—1376 | Tauupt 48,76 | 410,47 | 30,74 | 88,09] 88,20 | 77,70} 414,58] 0,4 
Pakoscxan, 4 1504—1648 | Apruasmtet 80,27 | 13,29} 46,53 | 89,43] 92.37 | 82,82] 25,07] 0,8& 
Ena6yra, 18,14] 530—584 AneBpOJUTHI 1%,67 2,64 48,49 ]°75,41 | 75,84 | 61,19 8,34 0,41 
Ema6yra 48, 451—587 | Daur 15,97 1,73 | 26,04 | 88,05] 74,85 | 638,68) 410,17 | 0,4 
Eaa6yra, 19 Betis abl) ApruuauTEt 48,74 4,13 20,65 | 78.40] 84,02 | 62,37 11,67 0,48 
Eana6yra, 18 580 Yroub 3,85 1,78 | 44,02 |} 80,79] 88,12 | 69,92 2,69 | 0,0 
FOro-3anamHoe 
KppIno0 Moc- { 15 Yromb 8,04 8,24 |} 52,20 | 80,44} 70,30 | 51,38 4,12 | 0,08) 
KOBCKOLt | 26 Yrouib 6,63 6,12 55,24 | 84,90] 92,12 | 738,58 4,88 0,08 
CHHEKIH3bI 
CxsB. 12275a 28 Yroub 8,24 7,54 | 82,06 | 92,06] 73,79 | 67,69 5,58° 1° "Ome 
‘CepHoponcKkan — Jlomauuk, 5,4 
3, Boposka, 2, cpemHee Wa 
Tyxmak, 9, 4 oOpasoB 33,77 0,53 | 20,86 | 94,09] 60,3 56,36-| 19,03 
Bosraeso, 2 
‘Tam xe _ Tlauruiicxue 
aJI€B POJIMTHI 
(cJ1O#K CHHEIE 
uz 13 o6p.) 3,40 0,05 | 382,37 | 96,15| 48,80 } 46,92 0,459 
‘Ocanku Uepxo- | [lo zanHEm] Cpegnee asa 
TO Mops A.W. Top-| 10 o6pasyos \ 39,00 _ _ 41,5 74,7 4 30;86)/" 41,7 
ckoli J 
A6couHoTHBIe KOJIMUECTBaA MAaCeJI, OTMBITbIX XOJIOJHbIM JIET KUM Ne€TPOJIEM Hby 
scdbupom, Obl HAYTORHO MaJIbl, WOSTOMY JWI WaJIbHeMINHX aHaJIM30B HX Tp} 
IWJIOCb oObeHHUTb NO IIpH3Haky CXOJCTBa JIATOJIOTMYeECKOIO COCTAaBa TIOpo,} 


(Ta6. 1). Macwa Ob1mM OTMBITHI, H BbIJeJICHHbIe HEOMBIJISACMBIe BEICCTBa NOLBEp } 
HYTbI alleTHIMpOBaHHto. M3 nowyYeHHbIX TaKHM NYTeM yrJIeBOAOPOAOB OObIMHbY 
CMOCOOOM yaJieHbI OblIH TBepAble NapapuHOBble yrieBOOpOsbl, a OCTABUIAACt 


BaHHe KOJIOHKH I[POBOAHIOCh BHaYasle XOJOHBIM TeTpOselHbIM spupoM 
BbIKHMAaIOUIHM Ip 32—42°, Jo HCYesHOBEHHA JIIOMMHeECIeHUMH pacTBopa, 3arTel 
XOJIOAHbIM N€TPOJeHHbIM SUPOM, BLIKHMAIOWHM mpH 42—50°, npu Tom xe KO} 
Tpome H, HakOnell, — Oenso0mM. Ileppaa dpakuua cocrapaana 45—70% 
a Bropan 2—10% oT cymmbi yrmeBoqopojos. VM ta u ypyraa ppaKkiuu Bo Beel 
oOpasilax (KpOMe OHOrO) OH KHAKOM KOHCHCTEHUHM CO CAObIM WIM CHAbHBD 
3alaxOM KepOCHHa; NOX ybTpavOJIeTOBbIMH JLy4aMH BCe OOPasIlbl MMesH CHHE4 
cBeyeHHe. Ppakiua, OTMbITad OeH3OJIOM, HMea MaCJAHUCTYIO, TATYUYIO KOE 
CHCTCHIMHIO, CHJIbHbIM 3alaX apOMaTHKH UM TosyOoBaTO-3eeHOBATO-xKeVITY; 
JIOMHHeECHEHIHIO B TOHKOM culOe. 
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Huyroxkuo Mabie adcomwruble 
| MueCTBA axe nocle OObeMHEHHA 
AKU yrIeBOJOpOAOB No3sBONMIH 
mercer JIHIUb 3JIEMCHTAapHblit aHa- 
1s. Tleppax HM OObeMHeHHAaA C HeIO 
JOpaxd Ppakunsa, cya 10 aTomMapHo- 
iy orHomennio H/C (Tao. 2), npex- 
/ABJIAIOT MeTAHOBbIe yrIeBOAOpOAbI 
| pHMecbio HaTeHORbIX; TpeTbA 
DakKUMA TIpeycTaBaeT cMecb Ha(p- 
HOBbIX H apOMAaTHYeCKHX yrvieBo- 
)pOJOB C IIPHMecbIO CePpHUCTHIX Coe- 
IHeEHHU, TPpyAHO OTeNAOM{uxXCA Ha 
(MMKareseBOl KOJIOHKe. 

B seMeHTapHOM cocTaBe yrvieBo- 
POJOB, BbIJeJeHHbIX H3 paccesdH- 
prO OpraHHyecKOrO BeliecTBa H H3 
“eli HE YCMaTPHBaeTcaA pasH4HsA. 
-Tlonyyenve 43 yruel 2KHAKUX C 
wmaxOM KepOCHHa yrJIeBOJOpo,oB 
BJINCTCA M3BeCTHBIM MNOTBepxXe- 
4eM BbICKa3aHHbIX BbIIUe BO33peHHH 
| BOSMOXKHOCTH OOpas0BaHHA HedTH 
3 OpraHvyeckoro BellleCTBa KOHTH- 
SHTAJIbHBIX OTJIOXKeCHHH B H3BeCT- 
X ycoBuaX. OHaKO H3 paccmoT- 
2HHA JaHHbIx Tad. | BHAHO, YTO 
OpraHHyeckOM BellecTBe yrsieli Co- 
2pxKanHe yrueBoyopoyzow B 5—10 
a3 MeHbIUe, YM B OpraHHyecKOM 
IeCTBe, PpacCeHHHOM B oOposax; 
CKJOUCHHEM ABJIACTCA YyrOJb OOp. 
© 26 c roro-3amaqHoro Kpbisa Tlog- 
OCKOBHOHM CHHEKJIN3bI, POPMHPOBaB- 
IMHCAH, BHAHMO, B HHbIX TeOXHMH- 
2CKHX OOcTaHOBKaxX. Buauanue T10- 
meQHHX Ha KOHeUHbIM CocTaB opra- 
WueCKOrO BelleCTBa OCaOUHbIX T0- 
io. oTMeyanocb H. M. Crpaxoppim 
_K. ®.Poyuonosoki (*), oTMeyeHO OHO 
» Xantrom wu JKemcouom (”). Bax- 
ad pOJib TEOXHMHYCCKHX YCJIOBHE 
)OPMMPOBaHHA OCaKOB H HayaJIbHOU 
auu juareHesa mlofyepKHBaeTCA 
PHBeJeHHIMH JIA CpaBHeHHA JaH- 
bIMH COjepxKaHHA YrsIeBOOPOAOB B 
praHuveckoM BejecTBe KapOOHaTHO- 
JIMHMCTbIX JOMAHHKOBDIX OTJIOKeHHH 
415%) MW ameBpOHTOB maLiHit- 
iKUuX cmo0eB (0,005%) Broporo Baky; 
OflepxKaHve yrvieBofOopoqoB B M0- 
JeHeM Ha j[Ba TOopAqKa HWxKe, 10 
PaBHeHHio C aJIeBTpOJHTaMH HH2xK- 
ero KapOoHa H Jlaxke Ha OJ[HH T0- 
)AJJOK HM2Ke M0 CpaBHeHHO C yrsA- 
m. MoxHo ,yMaTb NOSTOMy, 4TO 
ipolecc OOpa3s0BaHHA HeTH He AB- 
IHe€TCH TOJIbKO IIpOcTbIM OTOOPOM 
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XapakTepHCTHKA BbIJeJICHHbIX yPeBOLOpOAOB (O6beAHHEHHbIe OOpasiibl) 
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yIuIeBOJOpOJOB, CHHTeSHPOBaHHbIX B KJeTKAX HCXOMHBIX OpraHH3MOB, Kak “4 
mbicautca B. A. YcnencKkuM, YurMopoM u CMuTOM, a MpOMCXOAUT TaKKE HOBO 
oOpasoBaHHe yrwleBOJOpOAOB Kak B pesybTaTe BO3eHCTBMA OHOXMMHYECKH 
(akTOpoB, Tak HM MPH B3aHMOjelicTBHN OpraHMyeckoro BellecTBAa H wane pea 
HOH YacTH OcayKa MOposbl B Mmpolecce Auarenesa (**). 


Vucrutyt reomormueckux HayK Tlocrynusio 
Axkajemuu HaykK CCCP 22 VIII 1956 


IMTHPOBAHHAS JIATEPATYPA 


1¢€, H. Anexcetuux, Hepr. xos., No 12:(1946). 2097. J Twins Oy pre K al 
pratuaes a, HJ. Il pa Hu WHUKOB, K. ® Poguouosa, Muxpooduonorna, ¢ 
B. 4 (1934). * A. HW. TopexKkaa, C6opx. Haxonnenue u mpeoOpasopanve OpraHyecKor) 
BeeCTBA B COBPeMeHHBIX MOpcKMX ocagKax, 1956. 4 TI. H. KponoTKuds, Cos. reoal 
c6opH. 37 (1955). 5 H. A. Ky apapues, Her. xos., Ne9(1951). ° K. ©. Po I ol 
HOB a, CoopH. namatu HW. M. Ty6xuna, U3n. AH CCCP, 1951, 7H.M.Crpaxos, K. & 
Pog HOHOB a, Brom. MOHII, ong. reoy., 29 (2) (1954). 8 TT. Ba\Gimeryn: Yruesonopog 
B COBPeMeHHBIX OcamKax, 1956. ° B. A. y cneuckuit, O. A»-Pagueuxk oO, leoxumn 
OuTyMoB, CnyTHHK omeporo reonora HeptaHuKa, 1952. 0 C. S. Corb ett, Bull. An 
Assoc. Petr. Geol., 89, Ne 8 (1955). 4 W.M. Felt, ibid., 38, Ne 81954). *@ ILM Hum 


G. W. Jamiesen, ibid.,.40, Ne 3 (1956). %%C.'’ H. Pan, ibid., 25, Ne 11 (1941 
4N. P.Stévens, E. E. Bray; E. D. Ev ams, ibids, 40, Ne 5 (956): 
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Tornaygn Akaygemun nwayrxr CCCP 
1957. Tom 112, N 2 


BHOXHMH 4 


Bb. H. PIAQBIWEB ¢ 


JBHAPY)KEHHE AMMHOCAXAPOB B FH]POJIM3ATE MPEMAPATA 
rJIMMUHHHA Con 


(ITpedcmaeaeno axademuxom A. H. Onapunoim 6 IX 1956) 


Hama pauee (") Oni npoBed CHI HCCJleAOBaHUA 10 pacrpocrpaHeHHlo BbICOKO- 
MEKYIAPHbIX JIerKO THAPONM3yeMbIX TeKCO3aMHHCOJepKallux coeMHenHit 
PasJIHMUHbIX CHCTeMaTHYeCKHX rpynnax pactenHi. IIpu strom 6piwia HcHOIb30- 
WHa paspaOoTanHad HaMH MeTOuKa (7), B OCHOBe KOTOPOH wexKHT OUNCTKa 
iponusata (1 4 HCl B reyenne 4 yac. npu 100°) pacrurembuoro mMaTepuana, 
<CTparHpOBaHHOro KHMAWeH POPMaJIMH-CNMpTOBOH cMecbio (1 : 5), docdopHo- 
IbppaMOBo KHCOTOH H KaTHOHOOGMeHHOH cmomol B Na-cbopme c nocue- 
JIOULHM OlpeeJIeHHeM reKCOSaMHHOB B 9JioaTe (HacbIMeHHbIi pactBop NaCl) 
D MeToy Ombcona H Mopraua (°). 

- QOTHM coco6oM 6bIvIO BbIABJIGHO IHpOKOe pacmpocTpaHeHue serkKO rHypo- 
ASYeMbIX TeKCOSAMHHCOJepKallHX COCMHEHHH B PaCTHTeJIbHOM MMpe, B TOM 
Aacuwe B TKAHAX BbICIUIMX - pacTeHHlt. 

MeccneqoBaHua Npv MOMOM paspaboTaHHOH HaMH MeTOUKH (4) ompeyenenua 
*KCOSAMHHOB B FHApomM3aTax OnOJOrHYeCKHX OObEKTOB (rHApPOMH3 B TeYeHUe 
yac. 6 4 HCl npu 100°, ouncTKa HeliTpanM30BaHHbIxX NazCO3 unu NaHCOg3 
APOMH3aTOB OT MeLMAIOILUX OMpPeeIeHHIO BeLeCTB WOOaBJIeEHHeM CMeCH KOHIL. 
(Cl c 80% -ii CCl,COOH (1 : 1)) qamu eme Oonee YeTKHe H HHTepecHble pe3yJib- 
ATbIO HaJIMUHH BTKAHAX BbICIUIMX paCTeHHH BbICOKOMOJICKYJIAPHbIX TEKCOSAMHH- 
YlepKallux CcoeqHHeHHH — BepOATHO, coeHHeEHHH THA MYKOMNpOTeHOB, 
MOKOMpOTeHOB, MYKOMOJIHCaxXapHOB. 

TlomyyeHuble HaMH IpH HcCeqOBaHHH, C OPHCHTHPOBOUHON MWeJIbIO, HECKOJIb- 
UX JI€CCATKOB BbICLUMX PACTeHHH pes yMbTATbI YKAa3bIBaIOT Ha HaJIM4He BO BCeX O0- 
NeOBaHHbIX PpaCTeHHAX BbICOKOMOJICKYJIAPHbIX FEKCOZAMUHCOep A allAX coe H- 
HH B 3HAYHTeJIbHbIX KONMUeCTBaxX. Hanpumep, B CeMeHH acouIH, MbIIbUe NOJ- 
JNHEYHHKA H KYKypy3bl Cofep2kaHhe reKcO3aMHHOB MpeBbliuaso 500—600 mr % . 
| WpetapaTaxX pacTHTesbHbIX OeIKOB Takxke OOHAapyXKeHbl reKCO3aMHHbI, HHOra 
 BeCbMa 3HAUHTCJIbHbIX KOJIMYeCTBaX (HallpHMep, B [pelepaTaxX IiMWMHHHAa 
on u dbaseouHa, cosepxKamux npH6musuTerbHO no 16% N, Ha Jomo reKco3- 
MMHOB HpHXOHIOCb COOTBeETCTBEHHO 500 u 1340 mr %). 

Ilpenapat rauuunnna cou (~ 16%N), nougyuenublit ORHHM 43 OObIYHO IIpH- 
e€HAeMBIX MeTOOB (5) MH m00e3HO TIpeMOCTaB2HHbIM HaM B AOCTATOUHOM KOVJIH- 
ectse A. M. Kopneesoli, nocnyxkul HaM ANA Wenel UeHTHpUKALHA TeKcos- 
MHHOB B cocTaBe MaTepHavla, MOJlyYeHHOrO H3 TKaHeH BbICLUHX pacTeHHH, 
eTOOM xpomatorpauu Ha Gymare. Jl oOnervennA HAeHTHpuKaly reKco3- 
MHHOB HM YMeHbIIeHHA NoTepH UX NpW FHApomMse OeNOK ruApONMs0BaIcA 

Bue (ocsopHo-BOJbpaMOBOKNCIOrO OCaKa B MATKUX YCJIOBHAX (peqBa- 
HTC JIbHbIC OMbITHI WOKA3aIH, TO OOMbIUAA YaCTh PEKCO3AMMHOB OTIC MAC TCH OT 
egikOBoro Mpenapata mp rusporuse B 1 # HCI, 4 vaca mpu 100°). C stot Wes1b10 
Orrauuunuua cou pactsopsn B 200 mi 0,2 4 NaOH, qoOaBann KOHUeHTPH- 
opannyto HCl go qocTuxKeHuA KONMENTpauny | H, NOCHE Yero OCAKAaH Oes10K 
pH pa3sMelilHBaHHu cpoccbopHOBO.Ibp aMOBOH | KUCJIOTON. OrdusIbTpOBaHHbIH, 
\POMEITHII 1 4 HClu nogcymienublli BOsAyWHOK CTpyeH Ha BOAAHOM Hacoce OCa- 
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OK THApOMH30BaIN B KOGe Cc OOpaTHHIM xoNO_UIbHHKOM B 100 ma I 4 HC 
B TeyeHHe 4 yac. Ha KMMAWeH BOAAHOM OaHe. OcayoK Geka (Markad pH TeM 
nepatype O1usKoi% K 100°, HO TBepyad HM AOBONbHO XpymKaa Macca pu Sone 
HH3KUX TeMMepaTypax) B Mpollecce ruqpomusa TpH-ueTbIpe pasa H3sMeIbYaM 
AA Gomee NONHOTO ruypouusa. Tugponus Seka npOBOAuM HW pyruM oOpasom 
10 r rawuMHuHa COM ruApomMs0BanH B KONOe C OOpaTHbIM XOJMOHJIbHAKO} 
B TeX Ke yCOBMAX. DubTPaT ruApomHsaTa OUVnMaIH BBeJeHHeM KOHLUCHTPH 
pOBaHHOrO pacTBopa docopHorosbihpamMoBpol KHCOTHI. OTdusbTpOBaHHBIl 
rHApOMH3aT HEMTpaNH30BaH Ha KOJIOHKe C AMHHO 
oOmenHolt cmonoi MMI (XumuKko-TexHosoruye 
cKHit nacTuTyT uM. JI. M4. Menyeneepa), nocse yer 
mponyckasIH Yepes KOJIOHKY C KaTHOHOOOMeHHO) 
cmosio CBC (Xumuxko-TexHoorMyecKHH MHCTHTY 
um. J. UW. Menjeneespa). Sutoat (20% -a HCl) sama 
puBalH mo BakyymMom mupH 60—70°. Yaanenn 
cosleH W3 THApomH3aTa, BbINapeHHOrO B BakyyMe 
IIPOBOAUH IyTeM NOBTOPHOU SKCTpakuHH (3—4 pa 
3a) MaJIbIMM KONHGecTBaMH 96 % -ro MeTaHowia (0,5- 
1,0 ma) c ocsey1OULMM BbICYIUMBaHHeM B BaKYYM@ 
I]pu 3TOM uHTepecytlouive Hac BeLecTBa NepexoMl 
JIM B MeTAaHOJI. 
Vpeutudukalua YrekcO3aMHHOB mpoBoyusac} 
xpomaTorpaduelt Ha Oymare no Metoxy Ilaprpuyx 
Ha HHCXOJaueH 18-yacoBOH OJHOMepHOH xpoMaTC 
rpaMMe C MPOABJIEHHeEM CMeCbIO A-OyTaHOUJI 
CHsCOOH — H20O (4:1: 5) mp oxpammBaHy 
aHusuHdtanatom (°), a Take N-MMeTHaMHHObe 
ZaJIbAerHqoM mocse oOpa6oTKH GOymaru alleTH 
alleTOHoM (*). OHOBpeMeHHO xpoMaTorpadHposa 
JIMCb Hccleqyembid rHuypomnsat (A), cmecb (5) ruj 
pomH3aTa C KPpHCTasJIMYeCKHM TipenapaTomM ruypa 
xulopHya ruroKosamuHa (pupmMa Ppeukeasa u Jla 
yay, Bepsmun); B KaectBe cBuyeTena (B) ynoTpeOmamca yKa3anHHbIit mpemd 
paT ruspoxsopHaza roKO3amMHa. Hanecenue Ha XpoMaTorpammy ucculenyé 
MOrO THpomM3aTa H THApOXMOpHAa TOKOZSAaMHHAa MPOBOAHOCh H3 HX pad 
TBOPOB B MeTaHOJIe (OKpaluHBaHHe HHHTHAPHHOM JaBadl) JWIMHHY!O WelO4Ks 
i! 

: 


Pue. 4 


O6IM3KO paCHOO%KeHHbIX WIM CJIMBAIOWMXCA NATCH C OKPaCKOH pasIHUH 
WHHTCHCHBHOCTH HM OTTCHKOB). 

PesybTaTbl XpoMaTOrpapHpOBaHHA OTPaxeHbl B MPHBOAMMOH KONMU xpd 
MaTorpaMMb! (puc. 1). CnefyeT OTMeTHTb yCHJIeHHe NO CpaBHeEHHW C OKpacKo 
WiTHa Hcceqyemoro ruypomusata A — oxpacku nATHa cmecu B. OyunaKose 
pacnomoxeHne nateH A UB uw naTrnayucroro pactBopa ruyqpoxsopufa r10KO3} 
amuHa B yxasbiBaloT Ha HasWuve B rupOmMgaTe MpelapatTa rIHUMHUHA CO 
TeKCOSAMHHOB (HeJIb38A CKa3aTb TOUHO, KaKOrO TreKCO3aMHHa — FJIIOKO3aMu 
WIM XOHApO3aMHHa, WIM OOOMX BMECTe, MOCKOJIbKY, KaK 9TO H3BeCTHO, 
STHX AMHHOCaXapOB (aKTHYeCKH OMHAKOBHI). | 

O6pamaeT Ha ceOA BHUMAHHe HaMYve B ruApouMsaTe npenapata riuut} 
HHHa COM ABYX BeINeCTB, MaloljuX peakIHH Ha rekcosamuubl (naTHa T u JI 
HO Ry KOTOpBIX pe3KkO OTHYHO OT Ry reKco3aMHHOB. Bo3MoxKHO, ITO 3TH 6H 
He HCC€OBAHHbIe HAMH COEAMHEHUA ABJISIOTCA OOMOMKAMH Oe KOBOI MOseKYJE| 
BO3HHKINHMU TPH PHposHse WH MpeACTaBMAIOULUMH COOOl COeUHeEHUA reKcod} 
AaMHHOB C AMHHOKHCJIOTaMhH. 

TJonpirkH OTHeNHTb TeKCOsaMMHCOjep»KallMe KOMMOHEHTHI OT GemKOB pe 
TapaTa TIMWMHHHA COM NyTeM HarpeBaHHA penapata B0,2 x NaOH | 
0,2 4 HCl npu 100° B revenue 1—2 vac. 6nM HeyqauHEl. | 

Tloqpeprimecsd yKa3aHHOMy BO3sJelicTBHIO OenKH ucceyemMoro Hamu Gerke 
BOrO lpenapata ocaxkyamuch 4%-% CClsCOOH uan (poctbop HOBomEbpamosel 
kucnoOTOH. AMuHOcaxapa OOHapyXUBa/MCb JIM B PMApomM3aTax STUX Oca KoOB.| 
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FUMTHIBAA HEYCTOMYHBOCTL CBOOOAHHIX aMHHOCAXAapOB K BOSIelicTBHIO meMOUell, 
plenyeT NOAYepKHyTb, YTO aMHHOCaxapa OeNKOBOrO MpenapaTa B yCOBHAX 
MeJIOUHOTO HarpeBaHHA He paspyuiasicb. 

Mjeurupukaunsi rekcos3amMHHOB B cocTaBe mpenapata pagrutebuoro Geka 
[PH NOMOWIM psa aHanWTHYecKHX MeTOAOB (KOJIOpHMeTpHuecKad peaKkuua, 
OHOOOMeHHaA =XpomMaTorpadbHa M XpomaTorpaipHaA Ha Oymare) no_rBep»xKaer 
JOJyIeHHbIe HaMH JaHHble O HaNHUYHH BbICOKOMOJIEKYIAPHbIX TeKCO3aMHH- 
Oep2kallHX COeEMHEHHH B BbICIUHX pacTeHHAx (') H JaeT JoKasaTewbcrTBa cre- 
KMHUHOCTH paspaOOTaHHbIX HaMH MeTooB (7,4) onpeweieHHA reKcosaMHH- 
ONepKallluX COeMHEHHH B OHOMOrHYeCKHX OObeKTaX. 


Muctutyt 6noxumun um. A. H. Baxa Tlocrynuso 
Axaylemuu HayK CCCP 3 1X 1956 


HWMTHPOBAHHAS JIUNTEPATYPA 


1 B.H.T aan mes, Buoxumus, 20, B. 6, 696 (1955). 2? A.M.Ky3uu,B.H.T aa- 
, bi ue B, Buoxumus, 19, B. 6, 656 (1954). * L.A. Elson, W. T. J. Morgan, Biochem. 
., 27, 1824 (1933). *5B.H.P aagumes, Buoxumug, 21, B. 2,227(1956). ® A.H.Be- 
fosepcKkulh, H. Il. IpocKxypsaxkos, Ilpaktuyeckoe pykosogzcTBO NO OHOXHMHH pa- 
TeHuii, 1951, crp. 148. &S.M. Partrige, Nature, 164, Ne 4167, 443 (1949), 7S.M. 
2artrige, Biochem. J., 42, No 2, 238 (1948). 


293 


Jloxuagp Axayemun nayr CCCP 
‘ 1957. Tom 112, Ns 2 


' BHOXHMH#, 
, \ 
H. H. JPO30BA, E. E. MPOBOJIOBHY, J. E. PbIBKMHA u C. A. BAJIAXOBCKMH| 


O MPOTHBOMEAMATOPHOM AKTHBHOCTH OKNCJIEHHOPO 
HW HEOKHCJIEHHOrO KAPOTHHA 


(ITpedcmasaeno axademuxom A. H. Onapunim 11 IX 1956) . 


Baio mokasano (14), 4TO pa BeleCTB, KOTOpble MO2%KHO PaCCMaTPHBAT 
Kak CTPYKTYPHO H eHeTHYeCKH CBASAHHbIe C KAPOTHHOM, OOJlaqaioT PUSHOJIOPH} 
YeCKOM AKTHBHOCTbIO, HallpaBJIeHHOM MpOTHBONOJIOHKHO AKTHBHOCTH TYMOpaJib 
HbIX MeHaTOPOB, TaBHbIM O6pa3oM alleTHIxoIMHa H ructamuna. Tak, eci 
TECTOM CJYKHT COKpallleHve rwaqKHX MbILWeYHbIX BOJIOKOH (OTpe30K <7 
MOpCKOM CBHHKH), TO COKpaleHHe, BbISBAaHHOe alleTHJIXOJHHOM WJM PHCTaMu 
HOM, YaCTHYHO CHHMaeTCH UWHTpasiem B pasBegqeHuu 2-10°° unu axe 1-10% 
TakoH xe TIpHOH3HTeIbHO OKa3allaCb AKTMBHOCTb TepaHHoOJla. Unrpautp 
TepaHHOuI Cofep2aT TOKO Be, H MPHTOM HECONPsXKeHHbIC ABOUHBIC CBASHY 
ANN00UHMeH, COOTBETCTBYION“H OOKOBOH Wen BuTaMuHa A, JHWIeHHOH KHCJOK 
pola, COJepxKUT TpH COMpsAxKeHHbIe ABOMHbIe CBA3H; OH OOHapyXHBaeT aHTHt 
THCTaMMHHY!O aKTHBHOCTb B pasBegfeHuu 1-10°%, Hu HHOrga axe B OOJIbUIE 
paspeyenuuv. Ene 3HauvTesibHO akTHBHee BUTaMHH A-aJbJeruf, T. e. peTHHeH 
aHTHPHCTaMHHHOe WH AaHTHaLleTHIXOJIMHOBOe JelHCTBHe KOTOPOrO MOXKHO OOHapy) 
X%KHTb B pasBeyeHHax 1-10°° (4). 

IIpHHuMasx BO BHHMaHHe BeCbMa BaXKHY!O POJlb, KOTOPy!lO HIpaloT B Opraf 
HH3Me HelipOryMopasIbHble MeHaTOPbI, CJleqyeT CUHTATb BeCbMa aKTYAaJIbHO 
3aauy HCCIeAOBaHHA COJepKalllHXCA B OPraHH3Me BeULeCTB, ABJIAIOULMXCA UH 
aHTaroHHctamu. Hactosujad paOoTa mocBaljeHa H3y4eHH!O AHTHMeMaTOpHOni 
AKTHBHOCTH IIpHcyulero OpraHH3sMy BellecTBa — KapoTuHa. Emme B 1933 Tr 
HekoTopbie H3 Hac (°,°), HccaeqyA BMecTe C COTPYAHHKaMH MeCTHOe JelicTBHe 
BOJHOKOJIWJIOHAHbIX PaCTBOPOB KapOTHHA, OTMeYaJIH, UTO OOeCUBeTHBUIHeCA pai 
CTBOPbI, NOJIYYeHHbIe B pesyJIbTaTe CTePHIM3alHH 3aladtHHbIX BMecTe C B03} 
AyYXOM KpaCHbIX BOAHOKOJJIOMAHBIX PAaCTBOPOB, MPOABJIAIOT MpOTHBOGOMeBOe 
SIUTeIMSUpyrlollee, AHTHCNASMaTHYeCKOe H aHTHaseprMyeckoe JelicTBue. | 

Bmecte C TeM H3BeCTHO, UTO YCBOCHHbI OPraHH3MOM KapOTHH He BbIJeAeTCH 
OpraHH3MOM HM Kak TaKOBOli, HH B Bue BuTamMMHa A. McKmoyeHua u3 sTOrd 
paBula HaOMOAaloTCA TOKO B MaTOJOrHYeCKHX yCOBHAX. OBTO 3acTaBiAed| 
YMaTb, UTO KapOTHH H BHTaMHH A B OpraHH3Me pacnaawrTca, Tore coeae aa 
Ooslee MeJIKHe HW YACTHIO OKHCJICHHbIe MPOAYKTbI pacaya KapOTuHa H BuTaMuHa (%) 

Kakopbl 2Ke (pH3MOJIOrHYeCKad AKTHBHOCTh HM OMOXMMNYeCKUe CBOLCTBa Mpo} 
AYKTOB paciiaya KapoTuna? Uem ormMyaeTCA AKTHBHOCTb HEOKHCJICHHOrO KapOTH 
Ha OT OeclBeTHOrO, OKHCIeHHOrO? K sToMy BOTMIpocy MOxKHO NMOAOlTH pasHbIMyh 
IIYTHMM, HEKOTOPYIO NOMOL[b MOXKET OKa38aTb CPaBHeHHe JelHCTBUA OKHCJICHHOTC 
M HEOKHCJICHHOrO KapOTHHa Ha AKTHBHOCTb OMOJIOrHYeCKHX perysATOpoH} 
OpraHH3Ma, B YaCTHOCTH HelipOryMOpaJIbHbIX Me€MaTOPOB. | 

Kaporun, nouvlyvenubii 43 MOpKOBH, MpeBpaulaeTcs B KOMNONAHbIT pacTBopy 
OJHHM H3 ONyOJIMKOBaHHbIX paHee MeToyos (7,°). [IpeqBapHTesbHbIe ONbITHI OBIE 
NOCTaBJIeHbI C KapOTHHOM, MOABeEprHyTbIM OKHCJIeHHIO MpomycKanHeM CTpy} 
Bosyxa B TeveHHe pasJIMYHbIX CPOKOB, MOCJe YerO MPOH3BOAMNOCh CHeKTPO 
(oTOMeTpHpoBaHhe pacTBOpos. 

Iloka coxpananca mK Ha 450 Mu, B pacTBOpax He OGHapyxHBanocb Hf 
aHTHAaleTH/XOJIMHOBOH, HH aHTHPHCTaMHHHO akTuBHOCcTH. JIlmmb MOce ucues 
HOBCHHA B pe3yJIbTaTe OKHCJICHHA XapaKTepHOrO MMKa HaynHaeT HaGsOaTHes} 
HeOO/IbIUaA AKTHBHOCTh, KOTOPYy!O MOXKHO OblO OOHAPYXUTS IPH pasBeJ/eHut 
Kapotuua | : 20000 (puc. 1, 8 u puc. 2). 1) 

B JanbuekueM MeToyuKa OMbITOB OblIa HECKONbKO H3MeHeHa. Honaetoal 
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PAHOKONMONHBIM PaCTBOP KapOTHHA pa3sMBasICA MO aMIysaM; wacTD aMIly JI 
plauBalach BakyyMHO, YaCTb — BMEeCTe CBOssyXoM. CrepnHsallHA TpoOHsBo- 
iach NOrpy2KeHHeM TeX H ApyluX aMNyJI B BOAAHYIO Gano mpH 100° na 30 Mun. 
CTBOPbI B AMI yJ1aX, COep2KallHX BOSAYX, OGeclBeyHBaIOTCA, NpHueM OGectBe- 
iBaHwe HacTyllaeT Yepe3 pasIHYHOe BPeMA B 3aBHCHMOCTH “OT cnocoba MpH- 
PTOBJICHHA KOJIJIOMHOTO pacTBOpa HU KOJIMYeCTBAa BO3AyXa, 3alladHHOrO BMeCcTe 
pacrsopom. bBpicrpee scero oKuc- 

sHHe MW OOeCIBeUHBaHHe OOHapy- 600 

/MBalOTCA B aMMyax, COJepxKalllux 


ACTBOP, MIPHFOTOBJICHHBIM  Yepes | gm 

q 7 \ ¢ / 
“spHBIn sup u cnupt. Han6onee 'y 

STOHYHBbI PaCTBOPbl, MPHTOTOBJIeH- & 200 


bie u3 juMoKkcana. [Ipu crapatesmb- 
MM OUYHCTKE PpacTBOpHTeJel OT Me- ; 
*KHCH MOJyYaIOTCA HaCTOJIbKO yc- 

a 520 560 400 440 648 i] 
MMUUBbIe PaCTBOPLI, YTO, OyyuH 3a- = oak eck 
AHbI BaKYYMHO, OHH COXpaHsAIoT 


of oxpacky  tevermie npagmirie~ PM, 1. Crextpansmiexpinsepacrespo apo 
; : 1 — Heoxuc- 
‘iM HeOrpaHWyeHHOTO Cpoka. JeHHbIfi KapoTuH, 2— moce 6-yacoBoro nponyc- 
Vcnpiranue JlelicTBHat HeEOKHCJIeH-  xanua Bosyxa, J— mocie NpomycKaHHsa BosLy- 


IX pacTBOPpOB KapOTHHa NOKa3as0, Xa 20 MomHOro OGecliBeyHBAaHHA 
0 HEOKHCJICHHbIM KapOTHH He TOJIb- 
He IIPOABJIAeT AHTHMeMATOPHOM aKTHBHOCTH, HO B HEKOTOPBIX OMbITAaX Jlaxke 
CKOJIbKO YCHJIMBaeT BbISBaHHble alleTHJXOJIMHOM H THCTAMHHOM COKpalleHua 
peska KHUIKH. CpaBHeHHe JjeHCTBHA paCTBOPOB OKHCJIeHHOrO WH HeOKHCJIeH- 
2O KapOTHHa Ha COKpalleHHe OTPe3Ka KHUIKH MOPCKOM CBHHKH NOKa3aHoO Ha 
c. 2. OnbITbI CTaBHJIHCb TaKHM OOpa30M, 4TO B COCYANK, rye yKpenseH 
(pe30K KHIIKH, BBOJMTCA B KOHTPOJIbHOM OMbITe alleTHJIXOJHH WH PHCTaMuH 
BO3MO2KHO MaJIOM KOJIHYeCTBE, HO BCe Ke B MOCTATOUHOH KOHUEHTpalluy, YTOOBI 
sI3BaTb COKpaileHve OTpeska. Takoe Ke COKpallleHHe OCYMIECTBJIAeTCH B IIpH- 
TCTBHH uccueqyeMOro aHTHMeMaTopa. CreneHb CHHKeHHA COKpallleHHA, BbI3- 
AHHOTO Mej\HaTOPOM, CJIY2KHT MeEPHJIOM AKTHBHOCTH HCcslejyeMoro BelIeCTBa 
pu yyeTe cTeleHH ero pa3BeleHHA. 
- PactBophl, cogepxxamve oT 2 70 20 mr% uccmeqyemoro BelllecTBa, pa3Bo- 
ANWCb pacTBOpoM Puurepa NOBbILICHHOM KOHUeHTpalWu JO JOCTHKeHHA KOH- 
2HTpalldH HOPMaJIbHOrTO PHHrepoBcKOrO pacTBOpa (MOAMHUMpOBaHHOrO M0 
uppoye). OrTmepeHHble KOJIMYeCTBa STHX PaCTBOPOB BBOAUIHCb B COCYHK 
OTPpe3KOM KUHIIKH, H KOHICHTpaluA PpacCYHTbIBaaCb Ha KOHeYHOe pasBeeHHe. 
Jima mouyueHHA CpaBHHTeJIbHBIX JaHHbIX MbIl MPHHHMaJIH CoKpaljeHue, 
SIBBaHHOe alleTHJIXOJIMHOM HIM rucTaMHHOM, 3a 100% uM OTHOCHAH K 3TOMY 
KpallleHHto Mocseyroulee , NOJyYeHHOe B IpHCyTCTBUA UCCIeqyeMoro BellecTBa, 
/KOTOPbIM OTpe30K KHUIKH HHKYOMPOBaJICA B TeYeHHe ONpefeseHHOrO BpeMeHH. 
Paccmotpenue OMbITOB, pesyJIbTaTbI KOTOPbIX MpHBeeHbI Ha puc. 2, NOKa- 
IBaeT, UTO HCOKHCJICHHbIM KApOTHH He IIpOABJAeT AHTHTHCTAMHHHOLO JeHCTBHA, 
qd TakoKe He yMeHbaeT alleTHJIXOJIMHOBOTO COKpalleHHA, axKe HacdopoT, — 
OKT NOTEHIMpoBaTEca ¢ MeHaTopaMH. IIpeyctapaser O¥eHb 6ombwoh HH- 
spec HaOm1oJeHve, COracHO KOTOPOMy HeOKHCJIeHHbIH pacTBOp kapOTHHa 
DM 3aKalbiBaHHH B KOHbIOHKTHBAJIBHBIM MelIOK He OOHapyXHBaeT, B OTIMUHE 
[ OKHCJICHHOTO KapOTHHA, MpOTHBOOOeBOrO JelicTBUA. 
Kak yxKe BbIIIe TOBOpHJIOCb, NepBble ONBITH! Obl MOCTaBJIeHbl C HEOKHCJIeH- 
IMM PaCTBOPaMH KapOTHHAa B CpaBHeHHM C OKHCJICHHBIMH HenOCpeCTBCHHBIM 
pojlyBanueM Bo3fyxa. [Ip 9TOM Obi NOJIyYeHbI CaO OKHCJIEHHbIe pacTBOpbl 
HeOOJIbINOH| AKTHBHOCTbIO, KOTOpble JelicrBoBamH B pasBeyeHHu | : 20000 
‘M. puc. 2). PacrBopbl, WpHrOTOBJIeHHbIe HarpeBaHHeM B aMMyJlaX C BO3AYXOM, 
SIJIM CYlleCTBeEHHO aKTHBHEE. 
) O TouHom onpeseseHHM aKTHBHOCTH Np MoMomH npuMeHAemoro ONONOTH- 
sckOrO MeTOJla He MOET ObITb, KOHeUHO, pew. Ho npnOHsHTebHOe pel 
rapeHue 06 aKTHBHOCTY, T. €. O MOPAAKe STO BeHUMHbI, OHOMOPHYeCKHH MeTO] 
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ylaeT JOBONbHO HayexHO. PaccMOTpeHue pe3yJbTaTOB, MPMBeJCHHbIX Ha PHC. < 
MO3BOJIACT 3AKJHOUHTb, YTO COKpallleHHe OTPe3Ka KMLIKH, KOTOPOe BbIsBAaHO Jeu 
crpvem 0,1 uau 0,2 7 TrHcTaMMH-QUuXJOprHApata, BBeAeHHOrO B 10-MuJIM 
AWTpOBbIi COCYAMK, YMeHbIUaeTCA HaNONOBUHY TPH Spe 
pOBaHHH C pacCTBOpOM OKMCJIeHHOrO, Ka pOTHHa Np KOHNeHTpalun 0,5—1,0- 
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Puce. 2. Anruructamunuas,(A) a aHTHaleTHxoJHHOBad (5) akTHBHOCTb 

HeEOKHCJIeHHOrO (a) H OKHCeHHOTO (6) BOMHOKOJIJIOHAHOTO pacTBopa Kapo- 

THHa, ONpeyennemble [0 CTeMeHH CHATHA COKpaleHHA OTpeska KHINKU 

MOPCKOH CBHHKH. CromOHkKH — OTJeIbHbIe OMbITH! C YKa3aHHbIM pasBese- 
HHeM pacTBopa 


AnasorM4Hble pacTBOpbl AelicTByIOT TakxKe Ha COKpalleHHe, BbISBaHHOe alleTH/ 
XOJIMHOM, HO B 9TOM CJly¥ae AKTHBHOCTb KOJINIOHHOTO KapOTHHa Culabee; 9F 
BbIpankaeTCA He CTOJbKO B TOM, YTO YMeHbINAeTCA CTeMeHb COKpalleHy 
CKOJIbKO B TOM, UTO MOBbIMIaeCTCA YaCTOTA Tak Ha3bIBAe€MbIX HYJIEBbIX OMBITO 
T. €. OMBbITOB, Ip KOTOpPbIX HCCJIeqyeMoe BeLeCTBO He OKa3aJlO elicTBuA |} 
cokpalleHHe. 
TakuM o0pa30M, IIpHBeJeHHble OMbITbI NOKa3bIBaloT, UTO AHTHTMCTaMHHH} 
AKTHBHOCTb, paBHO KaK MW aHTHaleTHJIXOJIMHOBaA, NOABJIAIOTCA, B BOJHOKOJVIOF! 
HOM pacTBope KapOTHHa JIHWIb MOcuJIe ero OKUCIeHHA. Kannuyeckue HaGwioseH 
MIpoBeseHHble C PaCTBOPaMM OKMCJIEHHOrO MH HEOKHCJIeEHHOrO KapOTHHa, TOK 
3bIBaIOT, YTO XaApaKTePHOe MECTHOE NPOTHBOCOeBOe JelCTBHe, NpHCyule JM 
pacTBopaM OKHCJeHHOrO KapoTHHa. XapakTepHoli yepTo, oTAMYaioMlel aH} 
MejMaTOpHoe elCTBHe KOJJIOMAHOrO KapoTHHa, ABsIAeTCH ero xXOponl 
OTMBIBACMOCTb, CBHeTeIbCTBYIOMad O TOM, YTO UCCJIeyeMbIe pacTBOpbI 


NOBpexaloT TKAHH, NOCWeTHAA COxXpaHAeT CBOIO UYBCTBUTEJIbHOCTb 
PHcTaMHHy HW alleTHJIXOJIMHy. 


Tlocrynuso } 
5 VII 1956 | 
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BHOXHMH A 


A. B. CHJIAEB u B. M. CTEMAHOB 


K H3Y4EHHIO 3HAYEHHSA CBOBOJHOM AMHHHOM PPYNMbI 
TPAMHUAMAWHA C JIA EPO BHOJIOTHYECKOH AKTHBHOCTH 


i 


(ITpedcmaenero axademuxom A. H. Hecmenxosoim 25 1X 1956) 


BpisicHeHve B3aHMHOM CBA3H MexKAy XHMHYeCKHM CTPOeHHeM Hu GHOuOrHye- 
‘OH AKTHBHOCTbIO OTHOCHTCA K YHCIY BarkKHeliHX 3ayad XHMHH aHTHOMOTH- 
2B. OHH H3 CMOCOOOB HCCIeOBaHHA STOL 3ABHCHMOCTH COCTOHT B XHMHYCCKOM 
OMPUUMPOBaHHU OTJCJIbHBIX JJICMCHTOB CTPYKTYpbITOrO WH HHOrO aHTHOHO- 
ika HW B MOCcseAyIOUeM CpaBHEHHH aKTHBHOCTH BYOM3MeHeHHOrO Mpenmapata 
HMCXOJHBIM aHTHOHOTHKOM. 

B npuMenenuu K rpamuunyuny C Takoro pofa uccreqoBaHHA Obl MpoBe- 
2HbI M. I]. SHamencxoli, I]. A. Araroppmm u A. H. Benosepcxum (2), KoToppie 
CTaHOBHJIM, 4YTO OeHSOHJIHMPOBaHHe, alleTHIHpOBaHHe HIM JesaMHHUpOBaHHe 
3000HOH aMHHHOM rpynlibl rpamuluyuHa C mpHBouT K noTepe aHTHONOTH- 
2CKHX CBOHCTB. Ha 3TOM OCHOBaHHH aBTOPbI IPHUINWIH K BbIBOAY, YTO OuosOrHu- 
leCKax aKTHBHOCTb rpaMHUNAuHa C cBxa3aHa C HaJIHYHeM B ero MOJIeKysIe CBO- 
OfHOH aMHHHOH rpynner. 

3 NOABHBIIHXCA 3a NOCMeHHe TOJbI paooT, KaCaloluluXcA CBA3H aHTHOaKTe- 
HasIbHOrO JeHcTBHA rpaMulusuHa C co crpoeHHem 9TOrO aHTHOHOTHKa (’, °), 
coOoro BHHMaHHA 3acilyxuBaeT padota KayanpcKoro c cOTPyAHHKaMH, H3y- 
MBIUMX AKTHBHOCTb HeCKOJIbKHX CMeII@HHbIX IHOJIMMepOB AMHHOKHCJIOT, BXO- 
AIMMX B COCTaB rpamulluyguna C. Bee Takue NOJIMMepbl, CCH OHH COJepxKaH 
)PHHTHH co cBOOO,HOH 6-aMHHHOM rpynnoi, oOjlaqaiH BeCbMa BbICOKOM aHTH- 
JMOTHUCCKOM AKTHBHOCTHIO H HHO a laxke MPeBOCXOAHJIH B ITOM OTHOWCHHH CaM 
pamuuugun C. 

Mbr ocTaBHwIH CBoel embIo Gosee NOApOOHO HU3yYHTb 3HayeHHe b-aMHHHOH 

PYNMbI OPHATHHA AA OMONOTHYecKOl akTHBHOCTH rpamulusuna C. [lua sToro 
bl] CHHTCS3HpOBaH pA MpOH3BOHEIX rpamMuluuHa C. 
B xatectBe mpumMepa N-alMaHpoBaHHOro MpOH3BOAHOrO, COBepIIeHHO JIH- 
(eHHOTO PyHKUHOHAIbHBIX PpyNn, MbI nomyuusaHu o-N-raons-rpamuluyunH C *. 
_$-N-Cykuunus-rpamuuugqun C BMecToO aMHHHOM rpyltbl cofepxKUT CBOOOL- 
yio KapOokcHuIbuyto rpynny. 

SHauHTeIbHbIi HHTepec MpescTaBAO mpeBpawjenuve d-aMHHHOM rpynlbl Op- 
{HTHHa B OCTATKH MOYeBHHbI H Tyanuyuna. 

5-N-Kap6amusrpamuuniun C yflaiocb JerkO MOJyYuTb pM AeHCTBHH Ha 
CHOBaHHe rpamuliuquna C HUTpOMONeBHHDI B ropsAYeM CHMpTe. OTOT MeTO] N0- 
MYYeHHA aNKHJMOUBHH W3 COOTBETCTBYIOWMX HM aMHHOB Obl OTKpbIT JlsBucom 
u Baanuapyom eme B 1929 r. (*), Ho Mo CHX MOp He MpHMeHsAJICH K NelNTHAaM. 
Meirascb nomyauTe $-N-ryanun-rpamuuyznn C mo o6prmHoli peakiMu Cc S-Me- 
THJIH3OTHOMOYeBHHON UIu O-mMeTHIM30MOUeBHHOH (°), MbI BCTPeETHJIHCb C Cepbes- 
bIMH 3aTpYAHEHHAMH, TaK KaK IPH 9TOM NOWly4alacb TpyAHopasfeduMad CMCCb 
polykTa peakiHH c HCxO,HbIM rpamuuAunoM C. IJostomy MbI peliHJH HCHOJIb- 
30BaTb B KavecTBe UCxOHOrO Bemlecrza 5-N-nuTporyanus-rpamuuugun C. 
oculeqHUli JerkO MOy4aeTca “3 Tpamuununa C mpH JelicTBuH N-meruu-N -Hu- 


f * Snech u Janee 5-N—osnayaer 3amenjeHue mo cBoOosHOl S-amMHHHOM rpynme ocTaTKa 
l-opnuruna, Bxogamero B rpamuunquH C. 
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Tpos0-N’-nuTporyaHuguna. CHHTe3 3aMelleHHbIX HUTpOryaHHAMHOB H3 aMHHO 
c mpuMeHenuem N-merua-N-HuTposo-N’-HuTporyanuyuua Opti paspaooTaH Maki 
Koi (°) u BnepBble pacnpocrpaHeH Ha CJIOKHbIe MelTHAb! B HACTOAMeH padore 

Jlna nepexoqa or $-N-nurporyanua-rpamuuuguna C xk $-N-ryanus-rpampl 
uuuHy C Mbl HCNONb3OBaIH MeTO JeCHHTpOBaHMA HHTpOapruHuna FHAPUpop 
BaHHeM Ha MavlwlaHeBoM KaTasu3aTope, paspadoTaHHbIh M. Beprmanom (‘) 
K. Todmanom c coTpyquHkamMn (°). 

S-N-lyanus-rpamuunyun C Opt nomyyeH c 70%-M BbIXOJOM. 

Mobi nojaraeM, 4YTO cOoveTaHHe HUTPOryaHHAMpOBaHHA BelllecTBa, CoJlepxa| 
mero aMHHHY!O rpyuny, C MOCMeAyIOWWHM JeHHTPOBaHHeM MOJyYeHHOTO coeqy 
HCHHA MOXKET B pAJe CyYaeB OKAZaTbCA TOJIe3HbIM METOJOM CHHTe3a ryaHHyC 
coeHHeHHH. 

Onpeflesenue anTHOMOTHYeCKOM AKTHBHOCTH NOJIYYCHHBIX BeMIeCTB ObIIO MPC 
peyeno I. T. )Kapuxoson u A. H. TlomHubim, KOTOpbIM aBTOpbl IPHHOCAT CBO 
ruy6okylo OarofqapHoctb. 

Bpla ompesesieHa aKTHBHOCTb MpelapaTOB MO OTHOLEHHIO K 30JIOTHCTOM 
crapusoxoxky, Staphylococcus aureus wramm JI-A. Oxa3asocb, uTo 6-N-@re 
gion-, 8-N-KapOamua- u 5-N-cykunuus-rpamuuugqun C oOsajatoT HU3KOH, & 
BCe )Ke 3aMeTHOH CTeMeHbIO aHTHOMOTHYeCKOrO JeHCTBUA, MOMaBAA pocT Mp 
KOHIUeHTpalluax, cooTBeTcTBeHHO, 50, 50, 25 y/ma. AxTuBnocTb 6-N-HuTpe 
ryanu-rpamuuuyuna C ucnbiraTb He yalocb B BHLY ero YpesBbIyalvO TG® 
xo pacrsopumoctn. 6-N-[yanua-rpamuunyun C nojapaaa pocr St. auret 
pH TOM »*e KOHUeHTpalluu, YTO MH rpamuluyuH C, a uMeHHO 0,75 y/Mu. 

TakuM 06pa30M, 3aMeHa B MOJieKysle rpamMulluyuna C amMMHHol rpynibl # 
ryaHuquunyn (7. e. /-opHuTuHa Ha /-aprMHuH) HW CBA3aHHOe C STHM YBeJMUEe 
HHe€ OCHOBHOCTH He BeyT K H3Me€He€HHIO AaHTHOMOTHYCCKHX CBOHCTB. 


) 


1 
‘ 


QIKCNePHMEHTANbHAA YACTh 


o-N-OranouarpamMuuugud C. 1,47 r (2,6 MMom) ocHoBaHua rpat 
muunyuna C u 0,79 r (5,4 MMom) raseporo anruypugsa BS MI JeqaHOu yxcycs 
HOM KHCJIOTbI HArpeBaIHCb Ha BOAAHOM OaHe B TeYeHHe YeTHIPeX VacoB. BpmaBuie 


Ui 
nocyie UpvOaBIeHHA paBHOrO OObeMa ropsyeH BOAbI OcaoK onbubTpoBawt 
mpoMblT 30% -i ykcycHolH KucOTOH uM BbIcymeH pu 110°. Tlomyyeno 1,33 | 
KpHCTaslmM4ecKoro BeulecTBa. T. mt. 305—307°. Brrxoy 72%. Jina ananusa 
NepeKpHcTaH30BaHO H3 75%-ro cnupTa. HuuruypHHHad peakuua oTp ula 
TebHa. IIpH wonodopese Ha Oymare B 30%-H ykKCycHOl KuCcJIOTe BeLLeCTBE 
ocTaeTca B TOUKe HaHeceHHsA. | 
Haligeno %: C 63,84; 63,63; H 7,01; 7,18 
CgsH4g0,Ng-H,O. BaruncneHo %: C 63,57; H 7,02 


S-N-CykKuuHuHHATpaMuuHuAuH C. K 300 mr (0,5 mmom) ocHoBal 
HHA rpamMulluquna C B 3 Ma cyxoro x0podopma mpHOasueno 80 mr (0,8 mom 
AHTapHOrO aHrufpuga. Crycra vac BbINAaBIUN OCaOK OTPUILTPOBaH, MpOMBI) 
XJIOpOPOpMoM H 9PupoM. 295 mr Oenoro KpHuCcTasIMYeCKOrO BelecTBa. T. Hd 
290—292°. HunruipHnnad peak” oTpuiaTenbua. IIpu wonodopese ua by: 
Mare B 30%-l yKcycHOH KuCJIOTe BeIIeCTBO He JBuraeTca. 


Haiizeno %: C 59,29; 59,07; H 7,54; 7,59; N 41,90; 41,72 
CoaH59OgNg-H,O. Buruncneno %: C 59,29: H 7,61; N: 12,20 


o-N-KapOaMusrpaMuuugzaun C. 1,02 r (1,8 mmon) ocnopanus 
rpamuuuuna C vu 0,35 r (3,3 MMou) HUTpoMOveRMHI BS Mi 9TAaHONAa HarpeBa: 
JIMCb Ha BOJAHOH Oane B TeyeHHe 1,5 vaca. Sarem npHOaBneno 6 ma ropsuet 
BOJ[bI; BbICMBINMHCA NOCH OXNAaKAeCHHA OCAOK OTPUILTPOBAaH, MpOMBIT BOLE 
M BbicymeH mp 110°. Tocne nepexpuctanimsanuu u3 50% alerona momyyenc] 
860 mr Oenoro KpucTaMueckoro BemjecTBa.. Brrxox 78%. T. na. 303—305) 
(c pasoxKenvem). Hunruqpunnaa peakuua oTpuiatenbua. Ipu HOHOopese 
Ha Oymare B 30%-li yKcycHOli KHCMOTe BeILeCTBO OCTaeTCA B TOUKe HAaHeCeHUAL 
Haliqeno %: C 58,52; 58,54; 16; : : 

OG NO iain se C 58,92: i H PB: iad N 1se3° sate | 
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Fo-N-Hurporyauuarpamuyuyun C. K3,5 r (24 mon) N-me- 
#1-N-nurposo-N’-nutporyanuyuna (°) B 15 ma stanoma mpuOaBnex pacTBop 
r (10 MMow) comsHOKNcnOoro rpamMuungznna C B50 Ma staHona u 11 ma 1-x 
OH. Bypuoe sbijetenve rasp, pacrBop ObIcCTpo MyTHeeT, BbIemseTcs oca- 
x. Uepe3s 15 uac. pacrBop Harper Ha BOJMHO! Gane Jo Kuntuua, oxnaxKqeH 
TPHIETPOBaH. OcaoK NpOMbIT CNHPTOM, alleTOHOM H siupom. Beicywen npn 
)°. Tlonyyeno 5,86 r 6enoro cubHO sneKTpH3ylomlercca nopowKa. T. ma. 
2—275° (c pasnoxenneM). Brixox 87%. Hunruapuunad peaks orpuia- 
bHa. Bemjecrso He pacTBopseTcA B OOBIMHBIX OpraHH4ecKHX pacTBOpHTeJAX, 
OMe Oe3BOAHOH MypaBbuHOl KHCHOTHI H deHona. Jlaer peakiuio Ha HUTpAT 
udenusaMuHoM. Jia aHaiM3a Nepekpucramug0sano 3 CMecH MypaBbHHad 
COTA — alleTOH. 


Haligeno %: C 55,66; 55,30; H 7,48; 7,40; N 18,77; 18,63 
Cs;Hg,O;N,-H,O. Barancsteno %: C 55,08; fe Cae N 48,63 


MopmuatT ONryauusrpamMunuguna C. 310mr(0,46 mmon) 
-HUTporyaHud-rpamuunyuna C uw 60 mr mamiaqueBoro KaTanusaTopa (°) 
} MJI Ge3BOAHOM MYpaBbHHOl KUCJIOTHI BCTPAXMBAaJIHCb MPH KOMHATHOM TeM- 
Type B TOKe BOJOpoga B TeyeHHe 12 yac. Bcero nponymeno 20 1 Bo,opoga. 
TaIM3aTOp OTMHJIbTpOBaH, (UMIbTpaT yNapeH B BakyyMe Jocyxa. OctaToK 
TBOpeH B XJIOpO*opMe, pacTBOP MpOMBIT BOJOH, Mocme vero ynapeH ocyxa 
M KOMHAaTHOH Temlepatype. IlomyyeHo 210 mr Oenoro KpucTasmMyecKoro 
tectsa. T. m1. 305—308° (c pasoxeHHem). Burxoy 70%. BemectBo He aeT 
aKUMH Ha HMTPaT-HOH Cc JudeHHaMHHOM B CepHOH KHCIOTe, aeT peakUHIO 
KaryluuH Ha ryaHuyo-rpynny. 

IIpu nonodopese Ha Oymare B 30% -HOM yKcycHoli KucMOTe OOHapyKUBaeTCA 
HO APKOe NATHO, IpOABJIAIOUeecA peakUHeH Cakarylu WM ABHralouleeca K Ka- 
Wy c TOH 2%e CKOpocTbio, YTO H rpamMuyHAuH C. 


Hatigeno %: C 56,67; 56,73; H 8,04; 8,05 


C31HagO;NsHCOOH-H.O. Baruucneno %: C 56,78; lial Uaeh 
MockOBcKHii rocyapcTBeHHbIt YHHBepCHTeT Tloecrynnso 


um. M. B. Jlomonocosa 23 IX 1956 
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Usen-koppecnonzent AH CCCP H. M. CHCAKAH, H. A. BACHJIBEBA 
u H. H. KOUITOAHLY 


O PHBOHYKJIEA3SE NPOPACTAFOWErO 3EPHA NWEHWIbI 


PuOonyKseasa, umu cbocoqusctepasa, ABJIAeTCA CbepMeHTOM, B pesydl 
tate jleliCTBHA KOTOPOTO Ha PHOOHYKJICHHOBy!IO KHCIOTY OOpasyrIoTca Tip 
AYKTbI Jerpawaunu, coslep%kaLlue docop B Bue OpraHuyecKOro coeqHHe Hi 
Ilupokoe pacnpoctpaHeHHe (epMeHTa BO BCeX 2KMBOTHbIX MW PaCTUTeJIbHbIX TK 
HAX MOSBOJAET MpeANONOHKUTb, YTO OH HIpaeT BaXKHYW POJlb BO BHYTPUKMETOK 
HOM MeTa6ouH3Me. HanOoslee HHTCEHCHBHO M38y4aJICA Ha IpOTAKeHHU Comee TP 
WeCATKOB JIeT, C MOMEHTA €fO OTKpbITHH, PepMeHT H3 XHBOTHBIX TKaHelt ( 
Hegzasno Bou u AncbuHceH (*?) cHHTesHpoBanu puOoHyKueasy in vitro My 
VHKYOaHH Cpe30B NOs KeyOUNON wXesesbl TesIeHka. B HacTosulee BpeMsA Pp. 
ABTOPOB MpOOKaloT HSYUATb STOT SHSUM C HedbIO OMpeeeHMA CFO aKTHBHE, 

rpynn (*°), wcceqoBaHHA ero BJAMAHIE 
Ha OKHCJIHTeJIbHbIe Tpoueccbl B KJeTKe 
M Ha mpoueccb! OvocuuTe3sa OesKa (* ®). 

JlanHpix oO pHOoHyKJiease B pacTeHHsil 
elle OY€Hb Mas0. M3BecTHo, TO dbepMeHT Hak 
eH B JIMCTbAX, KOPHAX, CeMeHaX HW ATOMS 
pasHbIxX BHAOB pactenult (2°), Mpenapat 
7 GG féaw, ~«©@ PEPMEHTA TOMyYeHbI Us Npopactaiouyux cm 

ropoxa, O060B COM, KJIeIIeBHHBI, AUMeHHS 
Puce. 1. AxTuBHocTh pH6onyKea3bl B puca, mucTbeB TaOaka (Peed 
mpopoctKax (/) a sHxocnepmax (//) CpapnHutebHOoe u3yyeHHe puOoHyKuea3 

Agia Ea miarenine ag oe BbINeJIEHHOH H3 PaCTHTeJIbHbIX H 2KMBOTHE! 
TKaHel (JIMCTbeB TaOaka) H H3 NO KeMYAOUHOM 2XeNesbl, WOKAasao0, uTO PHO 
HYKJl€a3a H3 JIMCTbeB TaOaka 3HAYMTEJIbHO Coulee NOMHO paciensneT pHOOH 
KJICHHOBYIO KMCJIOTY, ONTHMYM JleiCTBHA PepMeHTa CABHHYTB KUCJIy!0 30H) 
OHa MeHee CTaOHJIbHa, YeM MaHKpeaTuyecKkan puHOoHyKsIeasa u Ooulee TepM 
CTaOWJIbHa, YeM OOJIbIMHCTBO paCTHTeJIbHbIX 9H3uMOB (2). 

AKTHBHOCTb pHOOHYKJeasbl, TAK WE KaK H AKTHBHOCTb J[pyrux depMeHTo 
B CeMeHaX H3MeHAeTCA MPM HX NMpOpacTaHHH, YTO MOXKHO OOSDACHHTb H3MeHH 
IMMUCH YCJIOBHAMH Cpejbl, KOTOPble MIPHBOAAT K ONTHMAJbHbIM TIpOABIeHUSh 
AKTMBHOCTH HIM K OOpas0BaHHtO (CHHTe3Y) HOBBIX (pepMeHTOB. | 

Buocnutes Oenka B HacTOsUee BpeMA PANOM uccTeOBaTesel CBASbIBAeTH 
C yYaCTHeM B STOM MIpOlecce HYKJICHHOBbIX KHCJIOT, BCe 3BEHbA OOMeHAa KOTOPBI 
MpeACTaBAIOT C STOM TOUKH 3peHHA OnpeyenenHbIt uuTepec. B nacrosmel} 
paOoTe MpHBOAATCH YanHble NO H38yYeHMIO cBOlicTB pHOOHYyKveasbl B npopag 
TaloljeM CeMeHH IIWIeHHIbI. 

AKTHBHOCTb (bepMeHTa OMpeesaacb MO HeCKOMbKO H3MCHEHHOMY MeTOp 
Genunoru wu CxpupcKoii (18) uw pbipaxamacb B KomMUeCTBe MUJIJIMPpaMMOB Hip 
ocaskaeMoro ypaHusialleTaTom docdopa 3a | uac ua 100 mr o6mero asota be} 
MeHTHOM BBITA2KKH. SepHO MMeHHUbI copra Ojecckaa aApopan, Markas 4-T 1 
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P@KIAOCh, BbIKAbIBAIOCh Ha PHJbTPOBabHy!O OyMary B Yak Ilerpu 
TpopallluBaloch B TeMHOTe B TepmocTaTe pH Temmepatype He Bue 25°. 
PeAeenve AKTHBHOCTH (PepMeHTa NPOBOAMOCh pasfebHO B 3apoybmax 
poctiepmax. Jlia noyyeHHa tbepMeHTHOII BbITSOKKH MaTepHaile(2 Tr) THLATeJIbHO 


q S 
Hperesenne pocpopa mpoBsosusoch no mMeToyy Muc- $9 

‘CyOoppoy ua (boTosleKTpoKono0pumetpe DOK-M. 8 
POT Onperesincsh 10 MUKpoKbesbyamio. Bee ompeye- <2 i 
AMA [each B TpOHHOH NoBTopHoctu. B KayectBe s i 
SeTpata MpuMeusaAnacb puOonyKneunoBand KHcnOTa, <7 

nyveHHad H3 ApoxxKel. Mcnonbsopanne B KayecTBe 2 
§2cTpaTa pHOOHyKJeHHOBOH KHCHOTHI, noyyeHHoIt 6 

MIWeHHUbI TOPO %e copra, He Jao cyMeCTBeEHHBIX pad’ bis ba iy? 
@MeHCHHM AKTHBHOCTH NO CpaBHeHHIO C AKTHBHOCTBIO aes 
jpMenta ua PHK spiesennoii uz 3apogpnuell. Las ta haut 
Ha puc. | mpupeyenbr Jannbie no onpeyereHnio ager bo eats saaite cera 


THBHOCTH pHOonyKJeasbl B 3apoybuUaX H 9HJOCTep- [—4-cyrounsie pocrKH, 
X lpopacratoujero 3epHa. HanGonpmaa akTuBHocTth //—4,5-cyrountie pocrKH 
PMeHTa B pOcTKaX HMe€T MecTO Ha IIeCTbIe CyTKH 
OpacTaHuA, 4TO COBMayaeT c JaHHbIMH, MOJyYeHHbIMH CemMeHeHKo (1%) Ha 
Jenuue copra Hapoguas, oqnako, m0 HalHM JaHHbIM, AKTHBHOCTbh pHOony- 
(€a3bl Ha NPOTAKEHHH BCero ONbITa, KaK BHAHO H3 PHCYHKA, BbIlle B POcT- 
X, TOra Kak 10 aHHbIM CemeHeHkKo Ona BbIlWe B Haale pocTa B 9HAOcMepMax. 
ITO NO3BOIIHO aBTOPY CeaTb BbIBO O TpaHcnopTe 
40 (bepMeHta pHOonyksiea3bl H3 3apOfblla B 3HJO- 
cnepM. AKTHBHOCTb depMeHTa B 9SHOcMepMax JO 
4 3-CYTOUHOTO BOspacTa MOUTH He OTHYaeTCH OT 
AKTHBHOCTH (epMeHTa B POCTKaX; B JaJIbHeHeM 


| 2 AKTHBHOCTb YBeJIMYHBaeTCA — B 9HAOCMepMax 3Ha- 

ol 7 UHTeJIbHO MejWIeHHee 10 CpaBHeHHIO : C pOCTKaMH. 
Ji peuieHHA BOTIpoca Oo MOKAaIH3alHU (epMeHTAa 

i+ +1747; 8B 3epHe BbIJeJIeHHbIe H3 CyXOrO CeMeHH 3apOfbIIIH H 


SHNOCHEpMbI pasjleJIbHO yBaKHAIHCb. AKTHBHOCTb 
oe EC peers, Temes B pa3jleJIeHHbIX TaKHM OOpa3s0M YacTAX 3epHa OMpe- 
a 6B es aS Jlesamacb Yepes CYTKH. OnbITbl N0Ka3aJIH, YTO aK- 
up. J—4-cyrounpie pocrku, THBHAA pHOOHyKsJIeasa Oblla OOHapyxKeHa HB 
J—4,5-cyTouHble POcTKH 3apoqpumax (7,7 Mr P) u B 9HgocrepMax (3,5 mr P). 
TlomyyeHuble JaHHbIe CBHJCTeJIbCTBYIOT O TOM, 4TO 
epMeHT pHOonyKJiea3a, TO-BUAMMOMY, He MOCTyNaeT B 3apOJ[bIL H3 SHMOCTep- 
4, a HaxOHTCA B OOCHX YacCTAX 3epHa H 3HAYHTeJbHO AKTMBUpyeTcaA IPH 
BaxKHeHHH. 

BaMaAnve pa3MYHbIX YCJIOBH Cpe[bl Ha AKTHBHOCTb pHOoOHyKJeasbl HCCe- 
\BalOCb Ha PepMEHTHBIX BbITHKKAX, MOMYYCHHbIX W3 4-CyTOUHbIX MPOpOCcTKOB. 
avOOJIbIUaA AKTHBHOCTb, Kak CleqyeT u3 pue. 2, mpu pH 5,2. B cnaboxucnon 
‘WemOuHO 30HaX AKTHBHOCTD BBIIe, YeM B Cpefe C OYVeHb HH38KHM PH. Takum 
Spasom, pHOonykKslea3a B 3apOf[baX MUICHHUbI, TaK *Ke KaK MW B Apyrux pa- 
fHTeJIbHBIX OObeKTAX, HMeeT ONTHMYM pH 5,2, T. e. 10 cpaBHeHulo C pHOOHYK- 
2a30l1 H3 2KHBOTHBIX TKaHell, OHA AKTHBHAa B Oosee KUCOM cperze. Temmepa- 
ypubIit ONTHMyM jelicTBHA PHOOHYKJeasbl JOBObHO BbICOKHH — OKOJO on 
uc. 3). 

Tlonyyenuble 9KCMepHMeHTaJIbHble JJaHHble [OKasbIBaloT, TO pu6o- 
yksleasa B 3epHe MIMeHHIbl cocpeqoTOoyeHa He TOJbKO B 3apofblilax, 
0 H B 3HocHepMax; M10 TeMMepaTypHOMy OMTHMyMy ONa OuM3Ka K pH6o- 
ykKsiease 3 TOs KeTyAOUNOl WewNesbl, a MO ONTHMAbHOMY 3HayeHHlo pH 
MOOHYyKseasa 3apOfblel MWeHHUbI OTMMYaeTCA OT puOonyKseasbl 13 
3014 
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NOJKeYHOUHOH 2%XeIesbl H UMeeT HaHOOJIbUIY!O AKTHBHOCTb, Tak Ke Kak pu 
Hyklea3a H3 MpopocTKow ropoxa, mpu pH 5,2. 


. Tloctynusio 
N 18 IX 1956 
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XHMHYECKAA TEXHOJIOTH A 


M. A. ®HOUIHH uw B, A. FPYCbKOB 


OB JJIEKTPOCHHTE3E TETPAALWETATA CBHHIA 
(ITpedcmaezexo axademuxom A. H. Ppymkuneim 11 VII 1956) 


QuleKTPOCHHTes TeTpaalierata cpuHua, Pb(CH,COO),, ornocutca kK uHcsy 
KUM, MpOTeKawouluX Ha aHOfe B JeAHOH yKcycHol KucoTe. Usyyenue 
WHOTO OKHCIeHA KaTHOHa Pb** uMeeT He TOIbKO TeopeTHUecKoe, HO HM pH- 
ayHoe 3HaveHve, TaK Kak TeTpaalleTaT CBHHIa ABJIACTCH CHJIbHBIM OKHCJIH- 
mem. Ero mpevmyecTBo Mepe MepekHCbiIO CBHHIa COCTONT B CMOCOOHOCTH 
ABHHTEJIbHO JIErKO PaCTBOPSITbCA BO MHOFHX pacTBOPHTeAX (yKCyCHan KUC- 
Ta, OeH30/1, XOpoopM, HUTpOGeH30I UT. J). 

Kpome Toro, NIpHMeHeHHe TeTpaalleTaTa CBUHIa B psAye CIyYaeB MO3BOUAeT 
YULCCTBHTb OKHCJIHTeJIbHbIe PeaKWHH, HEBbITOJIHHMbIe C ApyrMMH OKHCJIMTe- 
MH (*). 

CylecTByroliHi cmoco6 cHHTesa TeTpaalieTaTa CBHHIla HeJIb39 CYHTAaTb yO- 
€TBOPHTeJIbHBIM. B ocHoBpe STOrO cmoco6a sexKUHT peakUMA, pelowKenHan 
WIbCOHOM (?), H Mo3qHee H3y4eHHad Ocnepom u J[u3u (°), a Taxxe J[umMpoToM 
IBetiulepom (4). 

Ilo stow peakiMH CMeCb YKCYCHOHM KHCJIOTHI H ee aHTuApuya o6pabarTbipaetca 
pHKOM H x0poM mpH 55—65°: 


PbsO4 + 8CH3;COOH + Cl, > 2Pb (CH3COO), + PbCl, + 4H20. 


YkcycHblii aHTHApHA HeoOXOAHM JIA CBASbIBAHHA OOpasyiolllelicA BOI. 
Ecau He mpomyckaTb XJIop, TO, Hapsyly Cc TeTpaalleTaTOM CBHHILa, OOpasyeTca 
jalleTaT, H HCMOb30BaHHe CBHHIa OyyeT cocrapnaTb Bcero 1/3. Xsop 
cciseT oOpa3yromulica Pb(CH;COO), uh mpespamaerT oOfHY NOMOBHHY 
-Pb(CH,COO),, a Apyryto — B PbCI,: 


2Pb (CHsCOO), + Cl, > Pb (CHgCOO),4 + PbCle. 


Takum o6pa3o0M, YacTb CBHHIUa B 9TOM peakIlMH BCe Ke TepseTca. Kpome 
PO, WIA u36e2KaHHA NOOOUHBIX peaKUHH XJOPHPOBaHHA IPH MpOBeeHHH OKHC- 
ATEJIbHBIX powleccow c yyacTHem Pb(CH;COO),, momyyenHHoro ONHCaHHbIM 
1oco60M, HeOOXOAHMO OCBOGOKAaTb penapaT OT XNOpa WyTeM MHOroKpaTHoK 
2peKPHCTaJIH3alHH, UTO, KOHEYHO, YCJIOMKHAeT CXeMY TOJYYeHHA HW NpPHBO- 
4T K TOTeEpAM IIpOyKTAa. 

Llenbio HacTosero UCCIeJOBaHuA ABJIAeCTCA paspaOoTKa 3JIeKTpOXHMHYe- 
<oro cnoco6a Nomy4YeHUuA TeTpaalleTaTa CBHHIa, CBOOOAHOrO OT HeOcTaTKOB, 
30HCTBeEHHbIX XHMHUeCCKOMY criocoby. 

OleKTPOCHHTes TeTpaalleTaTa CBUHIAa ABJIACTCA Malo HSyYeHHOH peaknuell. 
bOC IPH 93uIeKTpomH3e sJeAAHOH yKCYCHOH KHCJIOTHI, COfepxKalllell alleTaT 
BHHIa, NOMYUH pH OXNaKeHHH Ha TlaKOM MaTHHOBOM aHOje JIMUIb Cie [bl 
‘b(CH;COO), (°). Wan u Menbuep npoBogHJii SuleKTposu3s pacTBopa 6e3BOL- 
oro alletata cBHHIa B 98,0% ykcycHOH KHCJOTbI, cOjlepKallleH alleTaT HaT- 
ua (°). Ha maTHHOBOM aHoje IIpH MmmOTHOCTH ToKa 2—3 a/imM? uM y)laslOCb 
ONYYHTb TeTpaalleTaT CBHHUAa C BbIXOJoM no ToKy 80% *. Temnepartypa pac- 


* B adcomloTHo GesBosHO yKcycHoH Kucsore Hani v Menbuep MosyuasiM JIMIb Cie/pl 
en ara CBHHiLa. 
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TBOpa He JOJKHAa Oba MpeBbillaTb 35° JWisl TpeOTBpalleHHA pasJIO2KeHk 
Pb(CH;COO), BogoH, MpHcyTcTBylolle B aHOJHTe. AHO], Cc STOH 2Ke edb 
oxmaxkasca 7o 8°. Oqnako MOyYeHHbI BbIXO, He Obl yCTOHYMBbIM. eps 
30 MMH. OH HawMHat MagaTb, yMeHbuascb yepes 60 muH. No 26%. Bese 
cTBHe HecTallMoHapHocTH mpolecca pexuM, paspadorannpilt Wannem u Mes 
IepoM, He MOP CJYKUTb OCHOBOH ja ciocoOa NoyyeHuA TeTpaatera’ 
CBHHILA. roe. . 

Mp npesnonoxKuIH, ITO TiaBHOH MpHYMHOH, HapyllaloleH MpOTeKaHl 
aHOHoro Mpouecca B cropony o6pasopanua Pb(CH; COO), sBaaeTcH MmIeHK 
9KpaHupyloulad MOBepXHOCTb aHOfa. Ora WweHKa OOpasyeTcaA M3 TeTpaalleTar 


cafem®) 10° r) (a/em®) 10° 6 
48 


Ubon bu Biraden Bb 


—— : &, == 


Puc. 1. Ilonapusauuounble KpHBbIe mpH TemMepatype 25° (A) u 70° 
(B): a— 2,14 Pb(CHsCOO)s; 6 — 2,1 4 Pb(CHsCOO)2 + 1,5% 
H20 (A), 0,21 4 Pb(CHsCOO)2 (5); ¢ — 2,1 4 Pb(CHsCOO)s+ 0,52 4 
CHsCOOK; e— 1,054 Pb (CHsCOO)2 + 0,524 CHsCOOK; 0 — 
1,65 x Pb(CHsCOO)2+1,04 1 CHsCOOK; e — 1,04 1 CHsCOOK 


CBHHIa, KOTOpbIi, OyqyuH cma60 pacTBOpHMBbIM B YKCYCHOHM KHCIOTe, OcaxKTae 
Ha aHOjle, YTO BeeT K COKpallleHH!O paOoTatollell MOBEPXHOCTH eFro, a ceMOH 
TeJIbHO, HW K MOBbIMIeHHIO MOTHOCTH TOKa. II]pu BbICOKUX MJIOTHOCTAX TOKAa Bw 
CTBHe NOBbIIeCHHA KOHIUeCHTpalHOHHOM NOIApN3sallMH Mpolecc OKMCeHHA HO 
Pb** cmensetca peakuvel Komb6e, T. €. HUeT pasioxwKeHHe yYKCYCHOM KUCJOL 
Ha CO, u 9TaH (’). 
JIA Toro YTOObI IPOBeEPUTb STO MpeANOJMOReHHe O POJIH MICHKH H3 TeTpaah 
TaTa CBHHUa, Mbl ONpeJeHAM H3MeHeHHe NOTeHWMama anofa B xose SNeKTP 
JIW3a. . 
Hsmepenve avo HbIX NOTeHIMaIOB NPOH3BOAUIOCb C MOMOLIbIO NOTeHHE 
MeTpa, CHaOKEHHOFO YCHIHTebHOM upucTaBKoH JIII-2. na cuatua nomapu 
IKMOHHbIX KPHBbIX HCIOIb30BaJICA CTCKJIAHHBIM COCYA, AHOMHOe HW KaTOAHOe MP 
CTpaHCTBa KOTOPOrO COOOMLaIHCb Yepe3 KpaH, 3aKpPbIBaIOWMlicA MpH MpoUsBe 
CTBe H3MepeHHi. YKcycHad KHCIOTA, 3aIMBaeMaA B SJIEKTPOMM3ep, TULaTeJH) 
ounulanacb 10 Metoyly Iletepcena (§), 3akmodaroWleMyCA B KMMAYeHHH ee C YKC) 
HbIM aHrHApHyAOM B upucyrcTBuu CrO,. Tlocmequult RoOaBassca WA oKUcne 
BO3MOXKHBIX IIPHMeceli alleTasIbAerula H B TO Ke BPeMA CJYKUI KaTadH3aTo 
B peakIlHH MexkKy YKCYCHbIM aHrHApuyoM H Boson (°). Tlocme 4-auacoporo Ku 
YeHHA C OOpaTHbIM XOJONMIbHAKOM YKCYCHaA KHCIOTa ABaxK]bI NeperonAddal 
€ HeOOJIbIIMM KOJIMYeCTBOM YKCYCHOrO aHrHypusa. YKasaHHbrit cnoco6 ounct 
rapaHTHpOBadsI OT MIpHCyTCTBUA B YKCYCHOH KMCOTe BOALI H ApPyrux mpumect 
AueraT cBHHa momyyanca o6e3B0x%KNBaHHeM comu Pb(CH,COO),-3 
mp 50° B BakyyMe Hal KOHUeHTpUpOBaHHON CepHoii KucmoTO (2°). Bmecto a4 
TaTa HaTpHA, IPHMeHABIUerOCA BUPeAbIAyULNX paOoTax, MbI MpHMeHHsM alley 
KaJIMA, PaCTBOP KOTOpOrO B JeqAHOM yKCyCHOM KuCIOTe OOmaqaeT HaH6o.} 
BbICOKOM W3 BCeX alleTaTOB IeKTpompoBogHocTbIo (4). AnetaT kamua o6e34 
XKMBaJICA CylUKOM mpH 100° B Teyenne 5 yac. 
AHOJOM HM KaTOJOM SJIeKTpOMHZepa AA CHATHA MOsAPHSaHOHHBIX KpHE| 
CJLY2KHIM WwlaTHHOBbIe W1acTHHKH. IlyTeM psa ONbITOB ObIIO HaliqeHO, UTO ‘| 
NO YYeHHA YCTOMYMBbIX 3HaYeHHH NOTeHIMaa aHofa HeoOxoyuMa mpesBal 
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eo veel B TeyeHve 45 MHH. MpH MMOTHOCTH TOKa Ha aHoje 
_ Tospaenve nepern6os na nowipusanHoHHElx KPHBbIX @ — O (puc. 1) cBax3aHO 
}) P€SKHM HSMeHeHHeM NOTeHWMaJIOB BCIeACTBHe BOSpacTaHHA IIOTHOCTH TOKa 
(IpH SKpaHHpOBaHHH MOBeEPXHOCTH aHOJa MeHKOl Terpaallérata cBHHIa. 

_ Hs u3syyenus XOMa NOJIAPH3alHOHHbIX KPHBbIX MOMKHO C{eJaTb BLIBOL, YTO 
3HAYCHHA IIOTHOCTEH TOKAa, MPH KOTOPbIX IIpHCXOAUT peskoe H3MeHeHHe NOTeH- 
qHasla anOfla, T. €. KPHTHYCCKHX IVIOTHOCTeH, B OOOH CTeMeHH 3aBHCHT OT 
femiepatypbl H KONWeHTpayul Pb(CH;COO), » CH,;,COOK: kpuruyeckas muoT- 
}OCTb TOKa TEM BBIlUe, YEM BbILe TeMMepaTypa H KOHIeHTpalluA alleraTa CBHHIa 
4 YeM HWKE KOHICHTpallHaA alletata KasHs. 4 

oy, 
100 A 


60 


Reaeo gs a4 eS Raa 7B Sap a ae 


— 


Puc. 2. 3aBHcHMOCTb BBIXOAOB TeTpaaleTaTa cBHHWa M0 TOKy (%) or mpo- 
_ JOUMKHTEIbHOCTH QIeKTpomH3a (A) H OT KOWHYeCTBa MponyujeHHoro aueK- 
TpHuecTBa (B JOMAX OT TeopeTHYecKoro) (6) pH Temmepatype 85° u naoT- 
HOcTH ToKa 3-10-2a/cem?. a—1,65 4 Pb(CHsCOO)s+ 1,044 CHsCOOK 6 — 
0,85 4 Pb(CHsCOO)s + 1,04 # CHsCOOK; e — 0,41 4 Pb(CHsCOO)2 + 
+ 1,04 4 CHsCOOK; e— 2,1 x Pb(CH3sCOO)s + 0,52 2 CHsCOOK (A), 
0,85 # Pb(CHsCOO)2 + 0,52 4 CHsCOOK (5); 0 — 2,1 4 Pb(CHsCOO)2+ 
+ 0,52 x CHsCOOK; e— 1,65 2 Pb(CHsCOO)2-+ 1,04 4 CHsCOOK 
(pH TemMmepatype 25°) 


TakuM o6pa30M, HallpaBsleHHe KaTOAHOrO Mpollecca 3aBHCHT OT CKOpocTH 
PacTBOpeHHA MVIeHKH TeTpaalleTaTa CBHHMWa. ITa CKOPOCTb yBeJIMUMBaeTCA C po- 
cTOM TeMMepaTypbl H YMeHbIIeHHeM KOHIeHTpaluH HOHOB CH,COO-, uTo xo- 
jpomio corjiacyeTca c JaHHpmmu Jlepuycona (1%) 06 yBemHueHHH pacTBOpHMOCcTH 
Pb(CH,COO), c pocToM TemllepaTypbl H YMeHbINeHHeM KOHIeHTpalluH HOHOB 
CH,COO-. Tlocmequee JocruraeTcH KaK YMeHbUIeCHHeM KOHIeHTpallHH pacTBo- 
penuoro CH,COOK, tak 4 yBeIH¥eHHeM. KOHWeHTpaunH Pb(CH;,COO), 3a cuet 
eBaspipaHua CH;COOK no peakuuu: 


CHsCOOK ++ Pb (CHgCOO),s — KPb (CHsCOO)s. 


OnbIThI MOKa3bIBaloT, UTO MOBBbILeHHe TeMMepaTypbl AO 85° oKasbIBaeT ele 
Sonee GONarOMpHATHOe BJIMAHHe Ha CKOPOCTb paCTBOPeHHA MJIeEHKH TeTpaalle- 
Tata cBuHwa. OHakO MOAPH3alMOHHble H3MepeHHA TIpH Oosee BbICOKHX TeM- 
jtepaTypaX OblWIM 3aTpyAHeHbI BCJIe{CTBHe CHJIbHOrO CKOMJeCHHA MyYy3bIpPbKOB 
a3a B reOepe. 

Visy4enve pe3yJIbTaTOB MOMAPH3aWHOHHbIX H3MepeHHit MO3BOHO Ha UX 
JoCHOBaHHH MpOBeCTH pA OMbITOB MO XJIEKTPOCHHTesy TeTpaalleTaTa CBHHIa. 
/ Onpirst mposo_umuch B H-o6pa3HoM CTeKJIAHHOM cocyfle CO CTeKJIAHHOM 
jquabparmolt. Konuyecrso oOpasoBaBllleroca TeTpaalleTata CBMHIa Olpefesa- 
jJIOCb Ta3OMeTPHYCCKHM MeTOJOM, 3aKJIOVAIOWMMCA B CJIeyIOuleM: K SJIeKTPO- 
jM3epy, B KOTOPOM MpOBOAMJICA CHHTe3 TeTpaalleTaTa CBHHIA, MOCeAOBaTesbHO 
(noyKmouasicA B KayecTBe ra3s0BOro KyJOMeTpa Apyroi sMeKTpoONHsep, sallou- 
|HeHHbI TeM 2Ke pacTBOpOM, HO 6es aueTata cBuHUa. Becb TOK, MpOXOAALIHH Ye- 
|pe3 STOT S/IeKTpOsH3ep, pacxoflyeTcs Ha passOxKeHHe YKCYCHOM KHCJOTHI MO pe- 
akuuu Konp6e. CoOpas rasbl, BbIeJIMBIIHeCH 3 AHOAHbIX MpOCTpancTB o00Hnx 
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9JIeKTPOJIH3EPOB, MOXKHO NO pasHOCTH UX OOBEMOB ONpPeAeHTb BbIXOA TETpé 
alleTaTa CBHHIa. 

Yka3aHHad MeTOuKa aHaJlH3a aeT XOPOMIMe Pe3yJIbTATbI, B YEM MO2KHO 6b) 
lo yOeqUTbCA, COMOCTABMB UX C JaHHbIMH, NOMYYCHHBIMA HOJMCTPHYeCKHM TH 
tpopannem (1°). M3 yanHprx pyc. 2, A MOXKHO 3aKJIOUHTb, YTO ONTHMAJIbABI 
YCJIOBHA WI SIEKTPOCHHTe3a CBHHIa ObIIH IpaBHJIbHO YCTAHOBJICHbI Ha OCHOBe 
HMM TMOJIAPUSalMOHHBIX H8MepeHHH, T. €. MOMyYeHHe TeTpaalleTaTa CBUHIa C 4 
POWJMMH BbIXOJaMH M0 TOKY CBASAHO C YMeHbIWeHHEM KOHWeHTpalHy CH;COO 
H MOBbILMeHHeM KOHWeHTpaluH Pb(CH,COO), u Tremneparypbl. M3 KpHBbIxX # 
puc 2, A culeytyeT, UTO C TeYeHHEM BPeMeHH BbIXOA TeTpaalleTaTa CBMHUA MO TOK 
TalaeT. OTO MOXHO OOBACHHTb YMeHbUICHHEM CKOpOCTH paCcTBOpeHHs 
Pb(CH,COO), 3a cueT NOBbIMICHHA efO KOHUeHTpallHv B pacTBope B XoFe sek 
TpoJIH3a. 

Jaa BbiGopa ONTHMabHOFO BpeMeHH SJIeKTPOMH3a HaMH Oblla H3y4eHa 34 
BHCHMOCTb BBIXOJja MO TOKY OT KOJIHYeCTBa Mpowesumero IJeKTpHYeCTBAa 
(B JOUIAX OT TeOpeTHYeCCKH HEOOXOAMMOFO JIA OKHCMeEHHA BCero alleTaTa ci 
viMeromeroca B pacrBope). M3 puc. 2, 5 Buquo, uro npu Q>>0,25 BecTH JasbHel 
WH 9JIeKTpOJH3 BPA JH WemecooOpasHo W3-3a HH3KHX BbIXOJOB M0 nt 


Cromb CHuIbHOe MayleHve BbIXOJa TeTpaalleTaTa CBHHWa MO TOKY, BbI3BaHHO 
OUCBHHO, 3HAYHTeJIbHbIMA H3MCHCHHAMH B COCTaBe pacTBOpa, MOXET OBIT B H 
BeCTHOH CTeMeHH YCTpaHeHO Mp padoTe C MPOTOUHbIM 3JIEKTPOJIHTOM. 

O BHAHHM MJIOTHOCTH TOKa Ha BbIXOJ TeTpaalleTaTa 10 TOKY MO%KHO CyIH 
MO cJIeAyIOWMM JaHHbIm (Temnepatypa 85°, KoHuWeHTpauua Pb(CH,;COO 
2,1 4, KoHUeHTpauua CH,;COOK 0,52 x u Q = 0,025). 


IInotHocTb ToKa (a/cm?)+4102 1,5 3 4,5 6 te5 9 
Bplxog m0 TOKy, % 99 98 86 64 45 37 


Takum 06pa30M, OblIH HalieHb! CleAy1oulve ONTHMaJIbHbIe YCJIOBHA SJIEKTP 
CHHTe3a TeTpaalleTaTa cBHHYa. AHO — mulaTHHOBaA MwiacCTHHKa; COCTaB pa 
TBopa: Pb(CHsCOO)s 2,1 4, CHsCOOK 0,52 4; remmepatypa aHamHuTa — 80%) 
IWIOTHOCTH TOKa Ha aHoge — 3-107 a/cm?. 

IIpu mponyckanuu 0,25 KomMuecTBa 3IeKTPH4eCTBAa, TEOPeTHYeECKH HEOOXG 
AMMOYPO JVI SIEKTPOOKHCJICHHA alleTaTa CBHHUa B TeTpaalleTaT, CpeQHHH BbIX 
nocsyieqHero moO TOKy cocTaBiat 80%. 


MockoBckHii XHMHKO-TeXHOJIOrHUeCKHH HHCTHTYT Tlocrynuo 
um. JI. WH. Menyeneesa 5 VII 1956 
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TFEOrPA®H f 


B. HW. BEPBOJIOB  , 


K BOMPOCY O TEYEHHAX B BAHKAJIE 


(ITpedcmaeseno axademuxom JI. B. Haauekunsim 6 VI 1955) 


|  Buyrpenuuli sogoo6mMen umeetT Oombuice 3HayeHHe Kak JIA C(OpMHpOBaHHA 
TePMHYECKOFO WH FHAPOXHMHYECKOLO PexXHMOB, Tak H JIA MpOTeKaIOMIHX B HEM 
/OnonorHyeckHXx npoueccos. IIpH sToM BaxkHefllyio pOb HrpaeT rOopH30HTadb- 
‘HIM MepeHOC BOJHBIX MaCC, T. €. TEYEHHA. 

O cyllecTBOBaHHH TeyeHHIi B OObINHX O3epaxX H3BECTHO NO paboTaM psa 
/ABTOPOB, HO Avian Balikana 9TH BONpOCb! OYeHb MasIO H3yYeHbI. OTAebHbIe CBe- 
WeHUA O NOBEPXHOCTHBIX TEYCHHAX B NepHON OTKPbITOH BOYbI B JHTepaType ecTb 
(a pationa p. Cenenru (°) u qua Baprysuuckoro 3anusa (°). Boo6me qua IOx- 
jHoro Baiixana Bepemarun (°) mpeqnosaraet cyyecTBOBaHHe KpyroBoro MOBepX- 
JHOCTHOTO TeyeHHA. OWHaKkKO HHKaKHX MaTepHasIOB HeNMOCpeACTBEHHbIX H3Mepe- 
|HHH TeyeHHH B OTKpbITOM Balikase MbI B JJHTepaType He HaxoquM. Ene MeHbue 
}CBeJeHHH HMeeTCA O JBH2KCHHH BOJHBIX MACC B PIyOHHHBIX clIoAsx. CyuTb O HHX 
(MO2KHO TOJIbKO 10 KOCBCHHBIM IpH3HakaM. MaptTuucou (*) npeqnouaraeT HamuqHe 
irTYOHHHBIX TeYeHHH TO pacnpeeseHHI0 OCTATKOB (ayHb! B JOHHBIX OTJIOKEHHAX, 
‘a Pocconumo (5)— mo xofy us0TepM Ha TeMMepaTypHbIX paspesax o3epa. 
JEQUHCTBCHHBIM ONbIT H3YYeHHA TyOMHHBIX H, B YaCTHOCTH, NMoOfeqHEIX Teuve- 
HHH ObII NpousBeyeH Bepemaruvubm (*), HccleqOBaBLIHM TeyeHHA B JI HCTBeHHY- 
HEHCKOH OyxTe, BosOyxJaeMble NOATATHBaHHe BOAB p. Axnrapy. Iloero aHHEM, 
9TO TEYEHHE OXBATHIBACT BOJbI NOBEPXHOCCTHOTO CJIOA H OOHAPYKHBACTCA TOJIbKO 
B OyxTe Ha paccTOAHHH JO 3 KM OT HCTOKa peKH. 

B nauase 1955 r. HaM yJasOcb MpOH3BeECTH H3MepeHHA NOMeqHbIX TeVeHHH 
0 3HaYHTeJIbHbIX rTYOHH HEMOCPeACTBEHHO B CaMOM O3epe H Ha JOCTaTOUHOM pac- 
cTOAHHH OT Gepera (cM. puc. 1). HecmoTps Ha HeGOsbiOe KOHMYeCTBO COOpanH- 
HbIX MaTepHaJIOB, MBI PelIHJIH ONYOMHKOBaTb HX BBHAY OOOH BarKHOCTH 
3aTparuBaemoro Borpoca. 

Jima u3sMepeHHA TeyeHHH MpHMeHANacb CTaHJapTHad MOpCcKad BepTyIKa 
una BMM-48 c o6meryeHHOH KpbisIaTKOH, YYBCTBHTeJIbHOCTbIO OT 2,6 CM/CeK. 
Wanbueimaa o6pa6oTka Beach No oGmenpHHsAToH MeToguKe. [leppoe usmepe- 
Hue Obii0 cesaHo 24 sHBaps, yepes 20 Ane Nocne MefocTaBa, Kora TONMMMHA 
Wbjla B palione paooT AocTHrasa 36—40 cm. Cam pation paooT nokasau Ha pxc.1, 
te KpyKKaMH HaHeCeHbl NYHKTH! HaOsogenni. Ilynxr Ne 1 pacnonaraetca 
3 1,5 kM K 3anagy OT Mbica JIMCTBeHHYHOrO Ha rpaHulie OyxTbI HM O3epa, NYHKT 
Ne 2 — B ! KM OT STOFO Me MBICA, UPAMO B O3epo, NyHKT Ne 3 — BO km oT Ce- 
pera 110 TOMY 2Ke HallpaBvleHuio, a WyHkT Ne 4— B | kM K saniagy or mynkta Ne 3. 
| Pesyabratb Ha6siofeHuli cBefenbl B Tad. 1. OTMeTHM, YTO H3MepeHHs, Tpo- 
M3BOJWJIUCb TOJIbKO OHOH BePTYIUKOH, NOSTOMY Kaan CepHA AHacb MHOFO 
tiacoB, a HaGwJIOJeHHA Ha cCOCeMHHX NYHKTAaX TOJIbKO [[BaxKIbI NPOHSBeeHb! 
(3 OHH JICHb. 

) Tlynxt Ne 3 6b MpHHAT 3a OCHOBHOM, TaK Kak OH pacHowlarasica Hal 6oub- 
}ummu rryOunamu (go 1300 M) u gocraTouHO yaseH oT Oepera. Ha Hem npousse- 
ileHo HavOonbuiee YnCO H3MepeHHu. Kak Buguo u3 Tabs. 1, Ha BCexX HCCIeNO- 
3AHHBIX FOPH3OHTAX OOHAPYKUBAJIMCbh 3aMeTHbIe H HaleXKHO H3MEPHMBIC HallldM 
IpHOopoM Teyenua. OOpamaeT Ha ceOA BHUMAHHe TOT (pakT, YTO HH Ha OJHOM 
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rOpH3OHTe He€T NOCTOAHCTBa CKOPOCTH HJM HallpaBeHHA. Tak,c 251 ci 
ckopocTb Ha rayOuHe 100 M ABaxkAbI Mafaa HWKe App ere ayes 9 
BepTywikH. HatipaBsleHia MeHAHCh MeHee pe3KO: Ha TIYOHHE M— : 0p 
Jlenax 50° 3a Bce BpeMaA HaOOeHHH, a Ha rmy6uHe 100 mM — B Upejena | 
Caenyet oTMeTHTb, ¥To 2 II ckopocTb HW HalipaBjenHe eat ei ce a 4 
B TeyeHHe 5 Yac. (M0 TpeM ee Ha rayOuHe 50 M, a Ha M — 
-yeoHe 3 vac. (10 ABYM HaOJio,eHHAM). 
ve ea cope Ha ryOuHax oT 200 Ao 600 M OfnMHakKOBa. fe i 
BHHO v3 usMepennii 251, 2614211, mpH KOTOpbIxX He HaMeuaJIOCh Hake TCh 
J@HUMM K YMCHBUIeHHIO CKOpocTH ¢ ruyOMHOH. ITO MosBO/AeT MpeANoNaray 
Hawuve TeveHHii H Ha OOJIbUIHX TlyOHHAX. 

Ha paspese M. JIucTBennunbili — 1. TaHxol B BepXHUX COAX MPOABIAHC 
TeueHHA C MaKCHMYMOM CKOpocTH Ha rayOuHe 30—40 M H 3aTeM IaBHbIH Cia 
lO Nopora YyBCTBHTeMbHOCTH MpHOC 
pa ua rayOuHe 70—100 M. 

Tlonbirka OOHapyKHTb TeYeHH 
Ha ruiyOunHax TopsqKka 200—300 | 
B 8 u 12 xKmor Oepera (oTM. JIuc1 
BeCHHYHOFO) He WMea ycnexa. 27 | 
28 I mpl MpoHsBeJIH H3MepeHHA Teue 
HHA BOJMH Jenb BU. Ned un. Ne 4 
IIpu 9ToM oKa3asocb, uTo 27 IJ cKe 


poctb TeyeHua Ha 50 u 100 M | 


Mt. Tonemelll “09 . No 4 6onbme, ¥em BU. No 3. 23 
cKopocTb Ha rayOuHe 100 M of 
dis ak HaKOBa JIA OOOMX MYHKTOB, TOF 


KaK Ha rsryOuHe 50 M OHA HECKOJIb 
6ombue BT. Ne 4. Bce To no3BouIA 
Puc. 4 TOBOPHTb O TOM, 4TO 27—28 
BG . TeYeHHe IWIO MOJIOCOH WIMpHHOIO F 
“MeHee 1 KM M CepefuHa ero Oblla 3anaqHee nyHKTa Ne 3. . 
VimeroujuxcaA J{aHHbIX, KOHCYHO, HeJOCTaTOUHO JIA “HOCTpoeHUA cCXeM " 
‘yeHua. Noka MOXKHO TOJIbKO NpeAnoaraTb, YTO OHO He 3aXOAUT BruyOb J1uC 
“BEHHYHEHCKON OYyXTbI, TaK Kak HaOwOJeHHaA B NyHKTe Ne 1, npo“sBeqeHH 
31 I u 311, noxa3anu ero oTcyTcTBHe Ha BCeX TOpH30HTaxX B TO opel 
‘Korya B nyHKte Ne 3 OHO yBepeHHO HaOsmO,anocb. 
» PaccmaTpuBaa pacnpeylemeHue cKopocTH mo rayOuHe, MOXHO OTMeTH 
pa3JIM4HA B XapakTepe TeYeHH B BEPXHHX HM HWKHHX c0AX. B BepXHux onde 
TeVeHHe H3MeHAeTCA 10 BeHYMHe UM HalpaBseHHIO CpaBHHTeAbHO OnicTpo. Be 
POATHO, Ha TeYCHHA B BEPXHHX CJIOAX BJIHAIOT Pa3sIM4HA B aTMOCtepHOM Ja? 
SHH Ha OTAeJIbHbIMH y4aCTKaMH O3epa — BeCbMa BO3MOXKHO, UTO OHH H BE 
‘SbIBaIOT 9TH TedeHHA. B Hw KHHX COAX (HMKe 150—200 M) TeyeHHe Oomee ycTO 
YHBO NO’ HalpaBJIeHHIO, CKOPOCTb Ke He MeHACTCH MO BEPTHKAIH U ocadl 
OMMHAKOBOH AIA OTPOMHbIX TOM BOAbI. ITH NPH3SHAKH HaBOJAT Ha MBICJIb O rp} 
‘AMeHTHOH Mpupose sTUx TeyeHHIi. OxuyaTb 3Ha4HTeIbHbIX TOPH30HTAaJIbHE 
‘TpaWeHTOB MIOTHOCTH NIpH NOTH OAMHAKOBOLi MHHEpasHsalluH BOJbI BCero Bai 
‘Rasa (*) M ycrotunpoli 3umHeli TemnepatypHol crpaTubukaunHn (°) Hemb3a, Te 
“Kak W3BeCTHO, YTO 3HMOH TOPHSOHTaJIbHbIe TeMnepaTypHble rpayMeHTH He Ip 
“BBIHAIOT HECKOJIBKUX JeCATBIX Oseli rpayyca (°). | 
| Hesb3a OObSCHHTb CyUeCTBOBaHHe TIYOHHHBIX TeveHHii nu GaliKampcKe 
Celie, TAK KaK B STOM CuIy4ae CKOPOCTb TeYCHHA JOMKHA Obla Obl MEHATHCH J 
“BeJIMUHHE HW HalpaBJieHulo, chaad JO HYyIA Yepes KaxbIe 2 ¥. 20 muH., Hil 
XapakTepHaa jist ~=FOxuHoro Balikana celia wMeer mepuoy, paBHe 
4 4. 38 mun. (°). Umenuo Takum o6pa30M BejlyT ceOa TeYeHHA B mpomHBe Ou 
xouckue Bopora, pacno0xeHHOM B 30 KM OT y3OBOli JMHUH OCHOBHOL Galikam 
CkOH Cefimmn (") H MMeroljem rryOnHy 40—50 m. B dbespane 1956 r. mbt Ha6moqaa 
TaM TeveHHA, MCHAIOUMMeCA CHHXPOHHO C OCHOBHOH OalikabcKoH ceitmet. Ty 
aMIInTyye ceiuu y JIucrsennyHoro 4—5 cM, cKOpocTb celilleBbIx tic 
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B Onbxouckux Bopotax yocruraua 5 cm/ceK, KouIeOJIACb C TEM Ke NepHOAOM, YT 
u celia. Ha6moseHua Hay TeveHuamu y JIMcTBeHHHOrO He OOHapyKABaIoT Jax 
IpH3HaKOB TaKOli ObIcTpoli u3MeHYHBOCTH (cM. Tao. 1, HaOmMOAeHHA 2 1 
Kpome Toro, Ip rviy6uHe O3epa B STOM palione 1300—1400 m cKopocTH ciIMm 
KOM BeJIMKH IIpH aMIWIHTyAe Cell B HECKOJIbKO CaHTHMeTpoB. SaMeTHM, YT 
IIpH BbIXOJe H3 ObxoHCKHX Bopot B oTKpbiTblii Balkan ye Ha r1yOuHax B 150— 
200 mM celimeBble TeYeHHA He OOHaPyKUBaJHCb. 

Hax6ouee BeposTHOl NpHyMHO rayOMHHIX TeyveHH MOryT ObITb CrOHHO-Ha 
rOHHbIe JCHHBeALMH YpOBHA, HMeloulue MecTo Ha Baikane H 3HMOH. OTOT BO 
lipoc eT elle cBoero pellieHHsA. 

TlomyyeHuble pe3yJIbTaTbl MO3BOJIAIOT CAeaTb CileAyIoulWe 3aKJOYeHHA: 

1. YcranopsieHo cyujecrBoBaHHe B Balikane TeyveHuA NOX eAOBbIM NOKPOBOM, 
OXBaTbIBalOlUX TOMMY BOA! ZO ryOuHbt 450—600 mM. BosmMoxkuo HasHune 
TeYeHHH H Ha OObUIMX rayOnHaXx. 

2. CkopocTh TeyeHHA B BepXHHX coax (0O—50—100 Mm) ocTuraeT 6— 


7 cm/cex, a B HuxKHUX (100—600 m) 5—6 cm/cex. as 
BaiikanbcKkaad JHMHOOrH¥eCKan CTaHIHA Tlocrynua0 
:'BocrouHo-Cu6upeKoro dusHay -9 V 1956, 


AxkajflemuH Hayk CCCP 


UMTHPOBAHHAA JIMTEPATYPA 


37, 10. Bepemarun, Battkan, Upxyrcx, 1947. 27. 10. Bepemarun, Hap 
AH;CCCP, cep. reorpad. u reodus., Ne2, 223 (1940). ? M. M. Kox os, Mss. BEV npu MpxyteK 
yuus., 6, B. 1 (19384). *°.0.Mapruucon, Tp. Baiixan. aumy. cranu. AH CCCP, 1 
(1954). 5 JI. JI. Poccowaumo, Tp. Batixan. mamu. crany. Boct.-Cu6. dun. AH CCCP 
16 (1956). °® B.H.Conospes, B. B. Wlocraxosnuy4, Tp. Upxyrck. maru. u Meteopow; 
o6cepBat., 1 (1926). * B. H. Conospnes, Usa. BIW npu Mpxyrcx. yuus., 1 (1985), 
* B. H. Acuutckuiu gp., W3s. BM npu Mpkyrck. yuus., 3, B. 3 (1928). 


Gs 
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Hornagn Akaygemuun nayr CCCP 
1957. Tom 112, Ne 2 


os “es = = fat 


PEOMJOPHA 


HM. H. MAJIbIUIEB 


a 


K BOLMPOCY O THITAX MECTOPO)KJEHHH THTAHOBbIX PY} 
HW O 3AKOHOMEPHOCTSX HX PASMEUIEHUS 


(ITpedcmaeaexo axademuxom H. C. Mamckum 13 VI 1956) 


Avamv3 MMeIOULHXCA JaHHbIX 10 MeCTOpOxKJeHHAM H PYNONPOABJeHUAM TH- 
aHa, KaK 3apyOexKHbIM, TaK H COBETCKHM, MO3BOJIM€T HAMeTHTb OCHOBHBIe 3a- 
OHOMePHOCTH HX OOpasOBaHHA XH pasMemeHHA. Kak uv Quid APyrux pyd, Aa TH- 
AHOBbIX MCCTOPO*KAeHH HaMeyaloTcA OOmMe OCOOeHHOCTH reosorMyeckoro pac- 
peqesleHuA UX B 3eMHOi KOpe: 1) OHH IPHYpOUeHbI K ONpefeJICHHbIM CTPYKTYPHO- 
20JJOrHYeCKHM 30HaM; 2) JIA MeCTOpOXJeCHHH THTaHa XapakTepeH psy d9N0x 
ooOpasopanua; 3) MecTOpomwKAeHHA THTaHa IpyNNupywrcs B THTaHOpys- 
€ PpaHOHbl HW NPOBHHIHH, NpHyeM B THTAHOPYAHbIX NPOBHHUHAX YacTO rpyn- 
MpyloTCA MeCTOPpOKCHHA THTaHA pa3JIMYHbIX TeHeETHYeCKHX THNOB; 4) Aaa 
*%Oro reHeTHYeCKOrO THMa MeCTOPOXKJeCHHH THTaHa MarMaTOreHHOH, 9K30- 
2>HHOH H MeTaMopdoreHHOH rpynl XapakTepHbl MpocTpaHcTBeHHad MW TeHeTH- 
2CKaA CBA3b C ONpeeJICHHBIMH JIA HHX KOMIJI€KCaMH TOpHEIX MOpO H cocTaB 
yi. 

OcHOBHbI€e 3aKOHOMeEpHOCTH OOpa30BaHHA H pa3MelleHHA MeCTOpO*ReHHH 
ATAHOBbIX PY CJleqyroulHe (?). 

A. J|mai MarMaTOreHHbIX MeCTOpOxJeHHH XapakTepHBl: 

a. I]pocrpaHcTBeHHasd HW reHeTHYeCKad CBA3b C HHTPy3HBHbIMH KOMIIJIeKCaMu 
SHOBHBIX HM UesIOUHbIX MOpOA; B rpaHHTOHAHbIX Mopofax MecTopoxeHul 
iTaHa HeT, KaK HeT HX H B THIMUHBIX YJIbTPaOCHOBHbIX MACCHBax, He CBA3aH- 
IX ¢ ra66pouqHOH MarMOH; HeH3BeCTHbI MeCTOpOKAeHHA THTaHa H AIA sbpy- 
IBHbIX KOMIJICKCOB; 

6. MecropoxeHua THTaHa, Kak paBHJlO, 3aleraloT B TeIaX CaMHX HHTpy- 
IBOB, C KOTOPbIMH OHH TeHETHYECKH CBA3AHbI WM He BCTPeVaIOTCA 3a Tipefemamy; 

p. MecropoxeHHa THTaHa OOpa3yioTCA 3 OCTATOUHbIX OOOrallleHHbIX pyJ- 
IMM KOMIIOHEHTaMH pacTBopoB raG6ponsHOH u wmesouHOK MarMm. I[Ipouecc 
jpasopaHua STHX MeCTOpOXeHHH OTHOCHTCA K MO3/,HeMarMaTHYeCKHM (ha3saM 
SPMUPOBaHHA HHTPy3HBOB MyTeM OT2KMMaHHA (HHOra MHOrOKpaTHOrO) B 
aOJIeHHble TeEKTOHHYeCKHe 30HbI OCTATOYHbIX PaCTBOPOB H3 MexkK]ly3epHOBOrO 
JOCTpaHCTBa paHee KPHCTAJVIMSYIOULMXCA CHJIMKATOB; ; 

r. PopMa pyAHbIX Te ONpefeAeTCA MPpOTOTeEKTOHMKOH HHTPy3HBa B MOMEHT 
0 KPHCTaWIu3alluH, T. €. TEMH OCaOJIEHHBIMH 30HaMH, KOTOpble B HeM OOpa- 
NOTCH HW 3allOJIHAWOTCA OCTATOUHbIMH MarMaTHYeCKHMH pacTBOpaMH; 
qj. OOpasoBanue Tem CHJOWHBIX Py WIM 30H BKpalJIeHHbIX py, aTakxe 
DILHOCTb MECTOPOKJeHHii 3aBUCAT OT BPeMeHH OOpas0BaHHA OCMAOJIEHHbIX 30H 
{T@EHCHBHOCTH TEKTOHHYeCKHX NOABUXKEK HW OT CTeNe€HH paCKPHCTaJJH30BaH- 
XCTH HHTPy3HH BO BP€MA STHX NOMBUKEK. 

MuorouncsieHHble TMOJBH2KKH B OXJlaxKalouleMCA HW KPHCTaJWIM3yIONleMcA 
ITpy3HBe cmocoOcTBy!0T OOpasoBaHHio pasJIMYHBIX (OpM pyOMpoxABJeHHH: 
WHbIX 30H, CTPyH, 2H, JMH3 pasJMYHOM FYCTOTbI HaCcbIIeHHA PyAHbIMH MH- 
‘:paslamu c OOpa30BaHveM pa3JIMUHbIX CTPyKTyp HM TeKCTYP PYA. na o6pa- 
BaHHA XKWJIbHbIX TeJI CIVIOWHbIX py] HMeIOT 3HaYeHHe TeEKTOHHYECKHE SOHBI, 
pasylollueca Ha MocweqHHX CTaqMAX CTaHOBNeHHA MHTpy3HBa, B KOTOPBIe 
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OTKHMAeTCH OCTATOUHBIG MarMaTHYecKHH pacTBop, OOorallleHHbIli PyYAHBIMH } 
Je@TYYHMH KOMIOHeHTaMH — rvlaBHbIM OOpasom H2O. Ecau uurpy3uB cbopmMupo 
BaJICA B CIOKOMHBIX YCIOBHAX HW B HEM BO BPeMA CFO KpHCTAaJWJIM3alMH He Obl 
NOABWKEK, TO pyAHble MHHepaJibl pacnpejeAIOTCA B Tele HHTPySHBa Courter 
WJIH MeHee PpaBHOMepHO B Buje peAKOM paCCeAHHOH BKpallJICHHOCTH. 

MarmaToreHuble MeCTOpOKACHHA HaMH paclipefeAIOTCA MO BMeLLAIOUIAN 
UX KOMIJIeKCaM NOpoy u mpeoOsafatoujemy CocTaBy pyf Ha YeTbIpe TeHeTHYECKM) 
THMa. 

1. K anopTosHTOBbIM 4 raOpo-aHOpTO3HTOBBIM MaCCHBaM Yallle BCero IpHypo 
YeHbl MeCTOPOKACHHA HWJIbMCHHTOBbIX, TeMATHTO-HJIbMCHHTOBbIX, MalrHeTHTO 
WJIbMeHHTOBbIX, @ HHOPa H PYTHJIO-HJIbMCHHTOBBIX Py. 

2. K maccuBam ra66po, raO6po-HopHToB, radOpo-am@vOo/IMTOB MIpHypoyeHs 
B OCHOBHOM HJIbMCHHTO-MarHeTHTOBble pyAbl, HO B pale Ciy¥aeB Tp ObICTpot 
KPHCTasIH3aluH OCcTaTOUHOTO pacTBopa OOpasyloTCH WH THTAHOMAarHeTHTOBbK 
pyAbl 

XapakTepHOM OCOGeHHOCTbIO YKa3aHHbIX TeHETHYCCKHX THNOB ABJIACTCA TO 
YTO OHH, KaK I1paBuso, NpPHypOyeHb! K AupdepeHUMPOBaHHbIM MaCCHBaM, HMelO 
IHM JIMHeHHYy!o Popmy. PyAHble Tesla MPHypoOueHbl K NerMaTOWHbIM pa3HOCcTA 
ra66po H aHOpTO3HTOB WIM %Ke K MeJlaHOKPaTOBbIM 30HAM B YKa3aHHbIX Mac 
CHBaX, IpeCTaBJIeHHbIX MeJIaHOKpaTOBbIMH TaOOpo, ropHOeHquTamMu, MMpo 
KCeHHTaMH, MepHAOTHTaMH, a HHOra HU OMBHHHTaMH. Hepeyko B pyHbIX Te 
wlaX HM B HeMOcpeJCTBeHHOH OJIH30CTH OT HHX CHJIbHO MpOABJIAIOTCH MpOleccH 
aBTOMeTaMopdu3Ma H THApOTepMaJIbHbIX H3MCHCHHH, BbIpaKalolluxXcA B 
dbu6o1H3alHH MHPOKCeHOB, CepNeHTHHH3aUHH OJIMBHHOB; B Pa3sBHTHH 3SIIMAOT 
XJIOPHTa, COCCIOPHTa H OMOTHTA; B JeHKOKCeHH3aUHH HJIbMeHHTa; B HOBOOOp 
30BaHHH lerMaTOWAHbIX CTpyKTyp B NopofaxX c oOOpa30BaHHeM XKPYIIHBl 
KPHCTaJJIOB OTJCJIbHBIX CHJIMKATHBIX MHHEpasiOB. 

3. C MaJIbIMH HHTpy3HimMH raOOpouAHOH MarMbl, MpeACTaBJeHHbIMH Ja 
KOOOpa3HbIMH, a HHOra WH MacTOOOpasHbIMH TeslaMH raOOpo-7Haba30B, CB 
3aHbl MeCTOpOKeHHA OoraTblIX THTAHOM THTAHOMArHETHTOB, IIPeCHMyLeCTBeHH} 
B BHe 30H BKpalJICHHbIX py, IPHYPOYeHHbIX K WeHTPaJIbHbIM YaCTAM HHTPY! 
3HBOB. Pyjbl JaHHOrO THNa Ha WJIbMeHHT He OOorallaiworcs. 

4. B yabTpaocHOBHbIX MaCCHBax ra6OpO-MHpOKCeHHTO-MepHAOTHTOBHIX Co 
Maun, rye mpeoOlakaoT yJIbTpaOcHOBHble MOPOAbl, BCTpeyvaloTCA MeCTOPO: 
NeHHA OeHbIX THTAHOM THTAHOMATHETHTOBBIX py. OTH MeCTOPOKJeHHA Ya 
BCerO MpeACTaBJICHb! 30HAMH BKPalVJICHHbIX Py, Cpe KOTOPbIX BCTpewatoT 
HeOOJIbIUIHe 10 pasMepaM TeJla CIVJIOWIHbIX py. OTOT THN MecTopoxenut Julp 
THTaHa He HMeeT TpakTHYecKoro 3Ha¥eHHA. PyAbI MCMOJIbSyIOTCA AA NpOMg! 
BOJCTBa 4yryHa. 

MectopoxeHHA THTaHa, IPOCTpaHCTBeHHO H TeHETHYCCKH CBASAHHbIe C 
TPY3HBHbIMH KOMIIJI€KCaMH IeJIOUHBIX MOPO, MeHee pacnpocTpaHeHbl H cade 
W3yYeHbI. OHH MpeCTaBJIeHbl, KaK MpaBHJIO, CJIOXKHbIMH MO COCTaBY KOMIJIeKt 
HbIMH PyaMH He TOJIbKO THTaHa, HO HM Wesoro pasa peKUX 9eMeHTOB — Tak 
Taya, HMOOMA, peAqKMX 3eMeJIb, HHOFa TOPHA MH ypaHa HM ApyrHx sseMeHTOR 
TuTaHoppie MecTOpOKCHHA H3BeCTHbI KaK B He@eJIMHOBBIX H I[eJIOUHbIX CHeHE| 
Tax, Tak HW B yJIbTPaOCHOBHbIX — IesIOUHBIX TOpofax. IIpu stom B nocneqHHI 
HHOra BCTpeyaioTCA BeCbMa KPYIIHble H OoraTble MecTOpOxTeHHuA. | 

MecropoxeHHuA, IpOCTpaHCTBeHHO MW TeHeTHUeCKH CBA3AHHBbIe C WeIOUHBIM 
KOMIVIEKCAMH TOPO, pasyesIMIOTCA Ha TpH TeHeTHYeCKHX TuMa. i 

1. K yabrpaocHoBHbIM — WeIOUHbIM MacCHBaM IIpHYpPOUHEI, B OCHOBHOS 
KHOMHTO-THT@HOMArHeETHTOBbIe MeCTOPOXeHHA. 

2. K clox%kHOMY KOMIWIeKcy JYABPUT-POAHT-YPTHTOB IpHYPOVeHBI MeCTOpOX 
eHuAaA sonapHta. 

3. B HedesMHOBbIX HW W[CNOUHBIX CHCHUTAX H3BeECTHBI MeTOPOAReHHA cieH 
WJIbMeHO-pyTHa, pexe — WJIbMeHHTA. : 

Mecropoxk enw THTaHa B NOCMeHUX ABYX KOMMMeKcaX MOpok obbrmaHO Hf 
3HAUHTeJIbHbI 10 MaciiTaOaM, HW THTAHOBbIe MHHepavIbl MOPYT H3BIeKaTbeA JIHLf 
NONYTHO C pyrHMH WeHHbIMH pe/KOMeTAJJIbHBIMH MMHepaaMu. 
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BecbMa XapakTepHbIM JWI MarMaTOreHHDIX MeCTOpoxJeHHil THTAHOBBIX: 
jA, MIpOCTpaHCTBEHHO H TeHETHYeCCKH CBASAHHbIX C HHTPY3HBHbIMH KOMMIe- 
amu radOpou{HOl MarMbl, sBIAeTCA TO, YTO OHM NPHypoyeHbI K MaccHBaM’ 
€MOpHHiCKOrO H pexKe HH2KHeIaeO3OlicKOrO BOSspacTa, 3aJeralolluM B BUIe 
€pbIBUCTLIX NOACOB B 30HaX MepexOa OT MaTpPOpM K MpoFeposolickHM us 
2KHEMANCOZONCKHM TeOCHHKIMHAIAM. B Gomee MOJOALIX TO BOspacTy ra6- 

OWMHbIX MaCCHBAaX, OoraTbIX MH KPyMHbIX 10 pasMepaM MecTOpOx/eHHit THTaH a: 

H3BeCTHO. 

IleouHble MaCCHBbI, B KOTOPbIX H3BeCTHbI MeCTOPOXeHHA THTAHOBBIX 
Al, HMeIOT HHOra Oomee MOMOAON BOspacT, HO H OHH Yale BCero pacnosIOXeHbl 
TeX Ke CTPYKTYPHO-reosOrMyecKHX 30HAaX. . 

B. XapaktepHbimu oco6eHHocTaAMH OOpasoBaHuA H pa3sMelleHHua 9K30reH- 
IX MeCTOPOKJeCHHH THTAHOBbIX PY ABJIAIOTCH culeWyroulHe: 

_a. Mecropoxjenua stoi rpynmbl oOpasyioTcs Kak 3a CUeT paspylueHHA KO- 
HHBIX MeCTOPO*KeHHH THTaHa, TaK MH 3a CUeT paspyuieHHA TaOOpOHAHBIX HK 
>JIOUHBIX TOpOf, Bcera COJepXallHX MOBBbIILIeHHOe KOJIHYeCTBO THTAHOBbIX 
HepaJIOB; 9K3OreHHbIe MECTOPOKJeHHA OOPasyloTCA Take 3a cueT paspyuie- 
Id J[peBHHX MeTaMOPp@uYeCKHX KOMIJIEKCOB (OCcOOeHHO aMUHOOJIHTOB), Hepes, KO 
Aep2KallHX TakKe MOBbIIMeHHOe KOJIMYCCTBO THTAHOBbIX MHHepaJIOB, OCOOeHHO 
THA. 

6. HavOonee OnaronpHATHBIMH JIA OOpa3s0BaHUA OoraTbIxX H KPYMHBbIX 
‘SSOPeHHBIX MeCTOPOKJeHHH THTAHA ABJIAIOTCA STIOXH Pa3sBHTHA KOP BbIBeETPH- 
HHA HW MOCeqyroujeroO HX Pa3MbIBa, COMPOBOXRAalouleroca COPTHpOBKOH ui 
sPEOTJIOXRKeHHEM MpPOAYKTOB BbIBETPHBaHHA. 

I]pu o6pa3s0BaHHH KOpbl BbIBETPHBaHHA Ha NOpoOfax, COJepKalluX UIbMe- 
iT HIM PYTHI, MpOMcxOAUuT OOoraujeHHe YCTOHYHBHIMH MpOTHB XHMHYeCKOrO 
IBETPHBaHHA yYKa3aHHbIMH MHHepaslaMH 3a C¥eT BHOCa IWesO"eH, KaJbUHA, 
HHA, *%esesa, YacTHYHO — KPeCMHHA H aJIIOMHHHA. OHOBpeMeHHO 3a CueT 
IHOCA H3 HJIbMCHHTOBOH. pelleTKH YaCTH *Kee3sa (JeHKOKCeHH3allHA) yBesH- 
iBaeTcA cCOJepxaHve THTaHa B CaMOM JI€HKOKC€HH3HPOBaHHOM MHJIbMeHHTEe. 

B. B pxjyle paliOHOB KOpa BbIBeTPHBaHHA TraOOpOwAHbIX NOpO WMeeT peH- 
OebHOe JIA SKCMIyaTaluu CcOep2kaHve WIbMeHHTa, C BO3MO2KHOCTbIO MO-- 
YTHOTO TOJIYYeHHA BbICOKOOPHeYNOPHBbIX KaOJIHHOB. OOoraujeHHad ycToH- 
ABbIMH MHHepaslaMH, B TOM UHCIe H THTaHOBbIMH, KOpa BbIBeTpHBaHHA 
JIA€TCH JIYUWIMM HCTOUHHKOM JI OOpa30BaHHA OoraTbIX H KPYNHbIX poc- 
nel. 

r. Han6omee KpynHbIMH H OoraTbIMH M10 COJepKaHHlo THTAHOBbIX MHHEpaJOB- 

ACCHINAMH ABJIAIOTCA MpHOpexXHO-MOPCKHe, KaK COBPeMeHHBIe, TaK HU [peBHHe. 
‘apay C THTaHOBbIMM MMHepalaMH (HJIbMeHHTOM, JIeHKOKCeHOM H PyTHJIOM): 
-HHX HepeJKO IPHcyTCTByIOT H Apyrve WeHHble MHHepasbl — WMpKOH, MOHAa- 
HT H Jp. : 
_ a. Wspecruo neckoubKo 910X OOpa30BaHHA THTAHOHOCHBIX poccpinel. B oc- 
OBHOM 9TO SIIOXH OOpas0BaHHA MOLLHBIX KOP BbIBETPHBaHUA MH MOCseyIouyero 
X Pa3MBIBa, OTHOCALIHeCA K BepXHeMy IIpoTeposo1, AeBOHY, KapOoHy, Me30Kali- 
03010 (B MeJIOBbIX H, OCOOCHHO, B TpeTHYHbIX rOpH3OHTAaX KBapleBbIX TI@CKOB), . 
(Tak2Ke H COBPeMeHHBIe pOCcbIMH, H3BeCTHbIe B psije palloHoB. 

e. [loqapisiomee OOJIbUIMHCTBO KPpYUHbIX HW OoraTbixX poccbilleH THTaHa IIpH- 
poveHo K palioHaM pa3BHTHA MOpos radOpovAMHOt MarMbl HW peBHHX MeTa- 
Opd@uyeckHX KOMIIJIeKCOB. 

_ B. MetamopdoreHuble MecTOpoxeHHA THTaHa TIpHypoOyeHbI K ApeBHHM 
eTaMOp@uyecKHM TOJILAaM JOKeMOpHA H, perKe, HMKHEFO Maseo30. 

Co6cTBeHHO MeTamMopdbu4eckHe MeCTOpOJeHUA THTAaHa MpecTaBseHb! Yallle 
cero 30HaMM BKpallJIeHHbIX py PyTHa WIM pyTHa H HJIbMeHHTA. 

Bxpatisenubie py{HbIe 30HbI OOpasyloTcA B Npolecce MeTaMopdusMa THTAH- 
ep anlux rad6ponAHbIX NOpoy u ux sPPysHBHbIX pasHoOcTeH, a Tak*Ke PVH 
HCTbIX THTAHCOJlepKallHX OcaqoyHbIX Nopoy. PyqooOpasoBpanve MpOHCXOAUT 
yTeM cCOOHpaTeIbHOH KPHCTaNIMsalHH YKasaHHbIX THTAHOBbIX MHHepasOB 
3aMMCTBOBaHHeM THTaHa, HaXOJIAUerocA B paCCeAHHOM COCTOAHHH B IvIHHaXx, 
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CHMKaTax sbPy3HBoB HW radOpouosB, a TakKe H3 pxAa THTAHCOJepKalAX py 
HbIX MMHepaJioB — THTaHOMArHeTHTAa HU Jp. 

Hapsagy c coOcTBeHHO MeTaMOp*HYecKHMH MeCTOPOKJeCHHAMH HHOra kpy 
HbIMH 010 CBOMM MacllTa6aM, HO, Kak IpaBHuO, Oe HbIX BKPallJICHHbIX pyA, K Ape 
HHM MeTaMopduyecKHM KOMIJIeKCaM IpHypO¥eHbl HM KOMIMJIeKCbI, MeTamopdu3 
BaHHble H3 paHee OOpa3s0BaBIIMXCA MeCTOPOKJeHHH THTAHOBbIX py], KaK Ma 
MaTOreHHbIX, Tak H APeBHHX poccbillel. 

[Ip Meramopdu3me yslyulaerca KayecTBO py. THTaHOMarHeTHT pacnayaerc 
Ha MarHeTHT H WJIbMeHHT, a 3a CUeCT WJIbMeHHTa HepeAKO OOpasyeTca pyTH. 
Kak yka3aHO BbIIlle, MeTaMopdvyeckHe KOMMVJICKCbI MOpOA ABJIAIOTCA OCHO} 
HbIM HCTOUHHKOM OOpa30BaHHA pyTHJICOsepxauHXx paccpinel. 


Tlocrynuso 


Bcecow3Hbl HHCTHTYT MHHePaJbHOrO CbIPbA 
7 VI 1956 


Mocxsa 
UMTMPOBAHHAS JIATEPATYPA 


1Y. UW. Manumes, Paspegka Heap, Ne 1 (1955). 


j Toxrnagn Akagemun nayrk CCCP 
1957. Tom 112, Ne 2 


PEOJIOTH A 


A. A, TIPOHHH u B. H. TY)KHKOBA 


# 
: O TEKTOHHKE IJIABHOHM YPJIEHOCHOHM MOJIOCbI 
ErOPIUIMHCKOrO PAMOHA HA YPAJIE 


(I]pedcmaezexo akademuxom JI. B. Haausxuneim 7 VII 1956) 


B nocueqnve roger Ha EroputHHckKoM MecTopoxKeHHH yraa B pesysbTaTe 

OBeeHHbIX OypoBbIxX paOoT ObIIN MOJIYYeHbI HOBbIe MaTepHasbl, KOTOpbIe NO- 
QIHIH aBTOpaM HacTOAMell CTaTbu NepecMOTpeTb CyMecTBYyIOULHe MpescTas- 
HHA O TEKTOHHKe PlaBHOH yrieHOCHOu Nowocbl EropumucKoro paliona u mpe- 
X%KUTb OosIee OOOCHOBaHHYIO CXeMY TeOMOrMYecKOrO CTpoeHHA STO MOVOCHI 
‘TipoctTpaucrse Mexkyy cr. EropurHuo Ha ceBepe H JomnHoli p. Tbrmmer va tore. 
A. A. Tumogees (°) pasqeiHs yrienocuyto Tommy Eropmmmuckoro MecTropox- 
HHA Ha [Be TIpHOJIH3HTeJIbHO PaBHble 10 MOLMLHOCTH CBHTbI: HVKHIOI Oe3yroulb- 
10, KOTOPOIi OH IpHNHcas NepeXxOAHbIli, BepXHeJeEBOHCKO-HW2KHeKaMeHHOYTOVIb- 
id BOSpacT, H BepXHIOKO — YIVICHOCHY10, OTHOCALLYI0CA WeIHKOM K HWKHEMY 
pOony. Ha EropumucKkom mectopoxeHHH, rye HavOouee OTYeETIHBO BBICTY- 
e€T yNOMAHYTOe ABYWIeHHOe JeeHHe yreHOCHOH TOM, OHA, MO MpecTaB- 
Huio A. A. Tumodeesa, oOpa3yeT ONpOKHHYTY!O Ha BOCTOK CHHKJIMHadJIb. 
Tlosguee ®. ®. Bali-Banaep (', 7) mpuien kK BIBO,Y, ¥To Ha EropmimHckoM 
CTOPOXKJCHHH HMeeT Me€CTO MOHOKJIHHAIbHOe 3aleraHve yrJIeHOCHOH TOI 
BOCTOYHOM KPpblie CHHKJIMHAJIH HM YTO, COOTBETCTBEHHO, Oe3yrovIbHad CBHTAa 
JIneTcA Oomee MONOOH, yYem yruieHocuan. A. A. II ponuu, nepBoHayambHO 
3enaBuIMH TouKy 3peHun A. A. Tumodeesa, B 1940 r. npHcoequHHsca 
BsruagamM ®. ®. Bait-Banaepa (’, 8). Ory »#®Xe TOUKY 3peHHA H3I02%KHI 
A. Tletpeuxo (°, %). 

Mexyy JeBOHCKHMH OCHOBHBIMH BYJIKaHHYeCKHMH TOpOaMH, pasBuTbIMu 
MOcpeACTBeHHO K 3alay OT YPMeCHOCHOH NOJOCHI, H NOpoaMH CBHTHI, CJlarato- 
HM 3allaylHylO YaCcTb STOM MOJOCbI, BCe HCCeAOBaTeIM NpeANoOMarasW paspbiB, 

KOTOPOMY BYJIKaHHYeCKHe NOpOsb Obi HaBUHYTbI Ha MOpOAbI Oesyroub- 
i CBHTHI. 

B nacrosiee BpeMA KOHTaKT Mey BYKAaHHYeCKHMH MOposamui HW Noposamu 
3YTOJIbHOH CBHTbI BCKPbIT Ha IpOTH2KeHHH OKOJIO 12 KM, Oosee yem 50 CKBa- 
{HaMH, PacMOJIOX%KeHHbIMH Ha 24 NOMCKOBbIX JHHHAX. Kpalinwe ceBepHble JIM- 
HM pacnOvJIOxKeHb! OKOIO %KeesHOH AoporH Eropum“o— Mpour, a cample 10x- 
le — oxosio p. B. Bysanaw. 

Tlouru Ha BCeX JIMHHAX B CKBaX%KHHaX OOHAPYKHJICA HOPMAJIbHbIM, NOCTeneH- 
i Mepexo OT TOJMMH BYJIKaHHYeCKUX MOpo K NOposaM OesyrouIbHOK CBUTbI 
pes lepeclavBaHHe BYJIKaHHYeECKHX WH OCaOUHBIX MOpos. 

Tak, Hampumep, cKBaxkHHa Ne 716, pacnonoxeHHan B CeBepHol yacru Erop- 
{HCKOFO MeCTOPOXKeHHA, HavaTad B OCHOBHbIX BYJIKAaHHYeCKHX Nopofax, 
Tauee OT HX KOHTAaKTa ¢ Moposamu GesyroubHOl CBUTHI, AO rmyOunb! 121,0 
o6ypeHa no nopduputTam; Aambule OHA MepeceKa 30HY Nepexo{a OT BysIKa- 
YeCKHX MOpOA K OCaOUHbIM, B KOTOPOli HMeeT MeCTO CHeMYIONIMH MOpAAOK 
mlacTOBaHHd (BHH3 OT rayOunbt 121,0 m): 1) cmanell Mec¥aHo-riMHHCTbII 
30 m; 2) nopd@upuT Aua6as0Bptii 0,40 M; 3) usBectHak 1,00 Mm; 4) cnanell raunu- 
tH 1,30 mM; 5) usBectuaxk 0,50 M; 6) crane ramuuctpiit 2,50 mM; 7) H3BeCTHAK 
30 m; 8) cnaHer rauunctbit 3,50 m; 9) nopdbupur 1,30 m; 10) cnanel riunu- 
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crpiit 1,40 m; 11) nopdupur 25,50 m; 12) usBectuax 8,30 mM; 13) cnaHell ramn 
ctpiit 5,20 m; 14) usBecruak 9,80 m; 15) cmanen ramHucreili 1,80 mM; 16) usBec 
uak 1,10 mM; 17) caanem rauuuctbili 6,50 mM; 18) usBectuaK 2,50 mM. Jam 
CKB@KHHa BOUIWIa B CaHIbl C MpOCJIOAMH MeCYaHHKOB Oe3yPrOJIbHOM CBHTbI 
npoOypena no HuMN10,4 m. B uapecroakax ciloeB NoNe 3, 5, 7, 12, 14,0me 
18 Berpeyens! bopamunudepsi: Archeosphaera minima Sul., A. magna Sul 
Parathurammina cushmani Sul., a Take MeKMe HeOlpefeuMble JO By) 
lapaTypaMMHHbI, CTBOPKH OCTpakoOf, pakvouApuu H TpyOyaTHIe BoRopocuH. I] 
peYHCJIeHHbIe POPMbI OMpeeMAIOT BOSPaCT H3BECTHAKOB, a COOTBETCTBEHHO 
Bcell MepeXOHOlt TOJMH, HMeIOWIel MouHOCTb OKONO 100 M, Kak BepXHeeBo 
CKHH-cbaMeHCKHH (?). 

VisnoxKeHHble JaHHbIe MOSBOJIAIOT ClelaTb CuleAyioulve BbIBOABI: 1) 6esyron 
Had CBUTa yrvieHocHoit TosmmH EropmimucKoro MecTopoxeHHa ABJIAeTCA On 
peBHei, YeM YrJIieHOCHaA CBHTAa H 3auleraeT B ONPOKHHYTOM MOJIOKeHHH — B 3 
MaHOM KpblJle OMpOKHHYTOM Ha BOCTOK CHHKJHHaJIH; 2) CyWIeECTByIOMad Cxe 
cTpaTurpaun yrvieHocHol TomuyH EropwiHHcKoro MecTopoxeHuA JosKHA Obl} 
BUJOH3MeHeHa. 

CHHKJIMHaJIbHbIM XapakTep 3auleraHHA YyrvieHOCHOH TOMMM Ha upon 
HHH YIJICHOCHO MONOCbI OT JIMHHH %KeesHOH oporn Eropmmuo — Mpour 
p. B. Byaanam, noMHMo MpHBeJeHHBIX (aKTOB, NOJTBepxKaerca ie 
naxogKkol A. A. [Iponvupm (‘) Bu3selickol (ayHbl B H3BECTHAKAX, BCKPBITbIX CT 
poli mlaxTOH, pacnOlO%xKeHHOH B cpefHeH YacTH yrsIeHOCHOH MOVIOCbI, B 1,0 ¥ 
K ceBepy oT JomHHEI p. b. Bynanaura. . | 

Ha Uepemmanckom MecTopoxyeHuu, pacnonoxKenHom B 18 KM _ 10%KH} 
r. ApTeMOBCKOrO, ONPOKHHYTOe 3auleraHve yrveHOCHOl TON NOATBepAAaem 
HaJIM4HEM Pa3MbIBOB YPOJIbHbIX WJIaCTOB, IpeCTaBJIeHHbIX B dopMe yrsayOu 
HHH B WlacTaX CO CTOPOHbI MOJOUIBbI, 3aMOJIHeHHbIX KOHTIOMepaTaMH. 2 
yrulyOJIeHHA — pa3MbIBbI IPH HOPMAJIbHOM 3aJleraHHH MWacTOB — JOKE 
6bITb B KpoBJIe TviacToB. Muorja TakHe pa3MbIBbI HMEIOT PTYOHHY MOUTH. Ha B 
MOWLHOCTh Tiacta. 

B gonune p. AnTeIHaHKH, pacnosoxKeHHOH B 6 KM 1oxKHee UepemulaHcKo 
MeCTOPOKCHHA, H IOXKHEE MBI HMCeM JesIO yxKe C OOOMMH KPbIIbAMH CHHKJI| 
HaJIH, pa3jleJIeHHbIMH H3BeECTHAKAMH MH TJIMHHCTBIMH CuaHWaMu c mpocso0g 
H3BECTHAKOB, COJepKauluMH OoraTy1o cpeAHeBH3elickylo dbayHy (‘). 

Oco6OeHHO OTYCTIHBO CHHKJIMHAJIbHbIN XapaKTep raBHOH MOJIOCbI BbICTYH 
B OOHaKeHHAX 10 Aouuue p. I biuMbi, B OKpecTHOcTAX r. CyxoH Jlor uc. Kypb 
YruleHocHad TOMA, 3asleraiowlat B 3alaqHOM KpblWie CHHKJIMHAJH, oul 
oOHaxkaeTca 10 AouHHe p. [IbnuMpl; pH 3TOM B OOHaKEHHAX 110 OOOMM CK 
HaM JOJIMHbI BAAHO, YTO OHA HaJieraeT, Tak 2%Xe KaK Ha EropwivHcKOM MecTopos 
NeCHWH, Ha TOJIMY PIMHMCTbIX CJlaHeB C TOHKHMH IIpOCJIOAMH W3BeCTHAKG 

HW. HW. Topcxui (*) ornec sty caHueBylo Tommy K BepXHeMy JeBOHY, | 
A. A. IIponun (8) — k damenckomy spycy BepxuHero jeBoua. B 1953 r. H. 1. M 
JiaxoBa (*) OTHeCJIa ee K BH3elHCKOMy sApycy Kap6oua. | 

JI peuieHHA BoMpoca O BospacTe cIaHUeBO TOU H TeKTOHHKe yra 
HOCHOH MosocbI B AwHHe p. Tbmmmpr A. A. Tponunpm Opt mpouspeyen c6¢ 
MHKpoayHbl B MpOcJIOAX H3BeCTHAKAB paccCMaTpHBaemMOll TOMMIe, KOTOpbIli Js 
culeqyrouive pesybTaTbl. B o6naxKeHHH, pacHOOKeHHOM Ha MIpaBOM CKJIO. 
AouMubI p. [IbnuMbl, HeCKObKO HMKe ycTba p. Karou, B NpocsoAXx H3BeCTHAI 
Obl coOpanbi: Archeosphaera magna Sul., Vicinisphaera angulata Anti 
V. squalida Antr., Radiosphaera sp., Parathurammina cushmani Sul., P. p 
racushmani Reitl., P. oldae Sul., Bisphaera irregularis Bir., Tubertina m 
nima Sul., Eovolutina elementa Antr., Rauserina sp., Paracaligella sf 
Nanicella bella E. Byk., a Taxxe octpakogpl, Tentakyauts! Styliolina Sf 
Bogopocam Girvanella sp. u Apyrne. ' 

Ha aeBom cksone QoumHb! p. Tipmumpl, HecKobKO BblUe yceTba p. YcosK 
Obl HavenbI: Archeosphaera sp., Vicinisphaera angulata Antr., V. squali 
Antr., Parathurammina ex. gr. cushmani Sul., a Takxe ocTpakojbl, TeHTaK 
JIMTbI, BOOpOcH. | 
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Hakone, m0 pyybto YcouKa, B MpOCMOAX H3BECTHAKA CaHeBol TomMH, 
HECKOJIbKHX MeTpaX HWKe MOYBbI yrIeHOCHOH TON, OOHapyxeubt: Vici- 
isphaera angulata Antr., V. squalida Antr., Cribrosphaera simplex Reitl., 
arathurammina cushmani Sul., P. dagmarae Antr., a Taxjke TeHTakyJHTbI 
tyliolina sp., Bogopocuu — Girvanella sp. u apyrue. 

IlepeuncieHHble Opranu¥ecke OCTaTKH C HECOMHEHHOCTbIO CBHJCTebCTBYIOT 
BePXHEJCBOHCKOM, BePpOATHO, BepXHedbpaHCKOM HH HWxKHedaMeHCKOM BO3- 
acTe TOJIN[H H OO OMHHAKOBOM ee BOSpacTe C ONHCaHHO! BHIUe TOMUel Erop- 
(MHCKOFO MeCTOpO*KAeHHA, COepxaelH dbayHy Toro x#Ke TuMA. 

TakuM 06pa30M, B HacTOAee BPEMA MOKHO C YBEPeCHHOCTbIO FOBOPHTb O TOM, 
rO nlaBHas yrvieHocHaa nogoca Eropurmuckoro paiiona or JomHub! p. [bmp 
a tore 0 wiuporTb cr. EropmiHHo Ha ceBepe B TEKTOHHYeCKOM OTHOLWCHHH Mpey- 
faBJIA€T OMPOKHHYTY!IO Ha BOCTOK CHHKJHHab. BesyroubHad CBUTAa, pasBuTasi 

galaqHoll YacTH MOJOChI, ABIAeTCA BepXHeAeCBOHCKOH HM Ha BCe€M yKa3aHHOM 
PpOTA2KeCHHH MOOCbI 3aleraeT B ONPOKHHYTOM MOMO%KeHHH, CTpaTHrpaduyecku 
OrsiacHO Ha BYJIKAHHYeCCKHX MOpofax cpefHero H BepXHero JeBOHA. 


_ Yopxo-reosornueckHit HHCTHTYT Tocrynusio 
) YpanpceKoro pusmnana 12 IV 1956 
e Akaylemuu Hayk CCCP 


UWMTHPOBAHHAS JIMTEPATYPA 


1. ®. Bati-Basaes, Topu. »xypu., Ne 5 (1935). 2 © ® Bat-Baanaes, 
lasB. Hemp, Ne 12 (1937). * H.W. opceKui, Tp. leon. xom., B. 182 (1928). * H. II. Ma- 
axosa, JAH, 88, Ne 3 (1953). 5 A.A. Tlerpeuxo, Jl. 0. Kunapucosa, Mas. 
iH} CCCP, cep. reon., Ne 4—5 (1943). §® A.A. Tlerpeuxo, Tp. Jla6. reon. yraa, B. | 
1953). * A. A. I pounn, Mss. AH CCCP, cep. reon., Ne 5 (1940). § A.A. MW pounn, 
(OOpH. reo. H MomesH. Hckon. Ypamna, B. 1 (1947). °® A. A. Tumogees, Coopx. O6s0p 
fecTopoxKn. yraeli CCCP, 1930. 


Jloknagn Akagemun nayrx CCCP 
4957. Tom 112, Ne 2 


MHHEPAJIO“H 


JI. C. BOPOJHH u WH. H. HASAPEHKO 


3BAMAJIMT W3 WWEJIOUHbIX MOPOJ, TYPbErO MbICA 
MW XHMAYECKAA SOPMYJIA SBAMAJINTA 


(Ilpedcmaeaeno axademuxom H. B. Beaoeotm 14 VI 1956) 


Kuibupili Kommsekc Typbero Mbica, OTHUaIOWHicA OOJbIUHM pa3sHOoO 
3HeM CJlaraloulHX ero MOpos, OCcOOeHHO WeJIOUHbIX, H3y4asICA pxAOM UccHe 
BatesieH (7, 7, 8, *), OcHoBHoe BHHMaHHe IIpH 9TOM yfleANIOCb reosoro-ne 
rpacbw¥eckHM OCOGeCHHOCTAM 2KHJIbHbIX NOpOR, HX CHCTeMaTHKe H reHesH 
Hapsyy co cpaBHHTeJIbHO KpyNHbIMH XKHaMH WeIOUHbIX TOPO U amMnpo 
poB, B palione Typpero mbica HaOsoflaeTcaA OOJIbIOe KOJIHMYeECTBO MaJIOMO| 
HbIX KM pasHooOpasHoro MHHepaJOrvyecKoro COCTaBa: SPHPMHO-NOeBOWING 
BbIX C Ka@JIbILHTOM HW KBapleM, KaJIbILMTO-(pIOOPHTOBbIX, MMPOKCeHO-anaTHTOB 
wv apyrux. MW. C. OxnHckuM OTMeYeHO TakxKe HasIMUHe HeeJIHHOBbIX Mera 
TOB, AHaOrM4HbIX NerMaTHTam XuOuHcKOrO MaccuBa (§). B MuHepasornyeck 
OTHOWeCHHH STH OOpas0BaHHA V3yYeHbI COBepWICHHO HeJOCTAaTOUHO. 

B 1955 r. mpu nocemenuu Typbero Mbica OfHHM H3 aBTOopoB (JI. C. Bo 
J\MHbIM) B IeJIOUHbIX MOpOax Obl BCTpeYeH SBAMAIUT, HE YNOMMHAIOULHICA B 
OoTax NpesbIyuMx UccefoBaTeneh. BplleseHHaA IBAMaAIHTa IpHypoveHbl K 
CKOJIbKHM y¥aCTKaM KPYyMHO3epHHCTHIX STHPHHO-NOJeBOMIMNATOBLIX NOpod, 
TIOMHHAIOWHX HEKOTOPble Ppa3HOCTH XKHJIbHbIX NOpoy (MerMaTHTOB) X HOHHCK 
u Jloposepckoro MaccHBoB. BmewlaioliHe NOposbl MpecTaBJeHbl KBapuAT 
mecuaHHKaMH, CHCHHTH3HPpOBaHHBbIMH B pe3YJIbTaTe WeNOUHOTO MeTaCOMaTO 
Tlopogbl, cofepxkaljve SBAMaIHT, HaOsoJaHcb B palione JleBuubero Kpe 
(1ooxKHAaA OKOHeYHOCTS Typbero mosyoctpoBa). B cBa3u c HeqocTaTouHOn 
HaXKEHHOCTbWO STOFO y4acTKa reoMOrMyecKHe OCOOCHHOCTH IBANAIHTCOJepxK all) 
MOpO OCTaHCb HeBbIACHeHHBIMH. T]opofbl cOxKeHbI NPCHMYIWIECTBEHHO Kady 
BbIM TIOJIeEBbIM IUMaTOM M SrupHHOM. B xKavecTBe BTOpOcTeleHHbIX MHMHEepak 
IIPHCYTCTBYIOT HebesIHH, SBAMANHT HU cieH. / 

OBAMaAIMT NpelcTapsen Gobel YacTbIO KCeEHOMOPHBIMH 3epHaMH, Mf 
YPOUeHHbIMM K TIPOMeKYTKaM Mex]y BbIAeeHHAMH NOeBOrO WinaTa WH ar 
raTaMu Oovlee WJIH MeHee H83OMETPHYHBIX 3€peH H HECOBEPIeHHO pa3BUTbIX ef 
CTaJIJOB TONCTOTAOAMTYATOTO OOHKAa. PasMep OTAeMbHLIX KPHCTaIIOB He Mf 
BbluaeT 1—1,5 mM. Ilper MuHepana posopbili. Bneck cTeksnnbili. B TORK! 
ocKOJIKax — mpospayen. M310m HepoBubiit. TBepgocrh 5—5,5. Yyenpupiit : 
2,855. B muudax SecypetTHbii. OnTusecku ofnoocHbri, oTpulaTenbuBIi. E 
JMIMHA JByNpeJIOMJeHHA He MpeBbiiuaerT 0,002—0,003. n. = 1,606, n, = 1,6( 

XMMMUCCKHH aHaNs SBAManHTa, BEIMOTHeHHBI MW. UW. Hasapenxo, npHe 
qeH B TaOn. | (ananus 2). 3yecb %xe IPHBOAATCH JIA CpaBHeHHa XHMMYeCK 
aHaJIM3bl SBAMAaNHTOB XuvOuncKorO u JIOBO3sepcKOrO MaCCHBOB Kak MO MaTepk 
JJaM aBTOpOB, TaK H 3aMMCTBOBaHHbIe H3 JIMTepaTypbl. CpaBHenve anau3 
NOKa3bIBaeT, YTO SBAMaIHT c Typbero MbICa MPHHUMMHAaIbHO HHYeEM He OTW 
yaeTcA OT 9BAMamuTOB XuOuncKoro u JloBosepcKoro MaCCHBOB. | 

Ha ocHopanum mMepecueta JaHHbIX XHMHYeCKOTO aHalH3a MOXKHO B 
BeCTH CJeAyroulyio_ XMMMYeCKylO MopMyy sBHaiuTa c Typbero MbIC 
(Na, Ca),ZrSi,O,,(O, OH, Cl). | 
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TeacOnn mitten 4 


XHMHUCCKHe AaHaJIH3bI SBAHANHTOB 
(1 — Jlososepcxnii maccus, 2— Typuik nosyoctpos, 3,4— Xu6nnckui maccus) 


i Ve eis ee ys eee ee a ee 
3 4 
Komnouexth A oMu. ATOMH. ATOMH. ATOMH. 
Bec. % KOJIH4. Bec. % KOJIHY. Bec. % KOJIMY. Bec. Oe KOJIHG. 
KaTHOH. KaTHOH. KaTHOH. KaTHOH, 
SiO, 49,95} 8316 | 50,88) 8455 | 48,08} 8005 | 47,54] 7915 
TiO, 0,90 cA ial! 141 0,49 641 0,85 107 
ZtOs to Lol 1067p ted 2e23 991 TO 20 831 14,10) 1450 
(Nb, Ta),0; | 0,93 70 0,61 46 1,96 148 0,47 30 
Fe,Os 0,90} 1412 0,96} 420 2,04 256 0532 40 
TR.O3 Gio Om ies os 1,66, 101 | 1,37| 80 
FeO 2,78 387 S740) Die 4503 143 le 997 
MnO TKS: 246 0,82 415 7,06 995 0,94 130: 
MgO Org 5a ter), Filia, 60 ole ee a ~ 
CaO 41,60} 2068 15,04) 2676 13,24) 2361 11,36} 2030: 
SrO 0,13 54 = == — — = — 
BaO 0,65; — os — {eosieedOs — — 
Na,O 42),38| 38976 11,63} 3746 ORT St32 13,07] 4280: 
K,0 0,84 178 4-10) 234 eel 270 0,29 60 
@) * 1,45] [(409) 0,62} (175) 0,75) (21.9) 1,43} (403): 
ee aa ae \ 1,45] (4610) \ 1,04} (4154) \ 1,16] (1289) 
Cymma * 99,65 100,30 100,02 99 , 67 
AnanHuTHK M. E. Kasa- VW. YU. Hasza- | T. A. Kanu- B. Kynun 
KOBa peHKO TOHOBA 
Mctounuk Matepuan Matepuan JI. C. Bopoguua 
E. M. Ecpxo- 
BOL 


* C nompaBkoH Ha xJiop. 


IIpu 9TOM mpeqnonaraetcs, ITO SBHAUAIHT IpHHasexKUT K rpynne cHIHKa- 
BC KOJIbICBbIMH payquKanamu TuMa Si,O,,, Kak 9TO JoNycKaeTca B OObUIMH- 
Be COBPeMeHHbIX PYKOBOACTB 10 MHHepasiorunH (°, °, °, 7°). 

| CpaBHenve mpefmaraemol Bbilue (POPMYVJIbI SBAMAIHTA C OOMENPHHATON dop- 
nou storo MuHepana (Na, Ca, Fe),ZrSi,O,,(OH, Cl) moxaspiBaet cyme- 
BeHHOe MeX]Y HAMH pa3sJIH4He, KOTOpoe OOycIOBIeHO Mpexe Bcero TeM, 4TO 
mpefiaraemolt HaMu qbopMyvie OTHOMeHHe aTOMOB KpeMHHA K CYMMe BCcex 
TaJIbHbIX KaTHOHOB (M) cocTaBaseT mpHMepHo 6:6, a He 6:7, Kak BbITe- 
MeT U3 OOWIENPHHATOH MOpMyJbI IBAMAMHTOB. 

Tlepecuer xumMuuecKHX aHasH30B 9BMaIMTOB (9BKONMTOB), ONyOMMKOBAaH- 
IX B JIMTepaType, NoKasbIBaeT, YTO COCTAB SBAMAaIMTA He yKJafbIBaeTcA B Pop- 
my tuna M,Si,O,(OH,Cl). Oro nomoxenve OblwIo BHepBble MoKa3aHO 
JI. Bopueman-Crappiukesuy (4), KoTOpaa NpesoxKUIa CileAyioulyto PopMy.ly 
Wuasuta: 


2 [XaY2SigO1; (OH)]-NaCl, rae X = Na, Cd; Y= Fe, Mg, Hike, 


Mn pacnipeyesien Mexqy O6euMu rpyntamu: X u Y. [Ipu atom NaCl qucnepru- 
)BaH B ruiaBHOH Macce MeTaCHJIHKaTa. 

| Wsyyenue xXumMvYeCKOrO COCTaBa SBAHAHTOB, IpOBeeHHOe aBTOpaMH, HO- 
igbipaeT, UTO BeHYHHA OTHOIWeHHA YHCeJ] ATOMOB KPe€MHHA K CYMMe YHCEeLl 
OMOB OCTAaJIbHbIX KATHOHOB He OcTaeTca NocToAHHOM. Tlostomy B oOulett dop- 
Te 3BAMaNHTa HeJIb3A JOMYCTHTb Kakoe-TO OlpeseseHHoe COOTHOLICHHe 
joky coequnenuamu Tuna M;SisO, umm M,Si,O,;(OH) u NaCl. Tax, Hanpu- 
.p, MepecueT aHHbIX YeTbIPeX aHaJIH30B (cM. TaOn.1) IpHBOAMT K CIeAYIOULHM 


3ybTaTam (Ta61. 2). 
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Kak culeyeT 43 JaHHbIx TAO. 2, COOTHOWIEHHe ATOMOB KPCMHHA HM OCTAJIbH 
«KaTHoHos (M) mMeusetca oT 6:6 go 6: 6,7. Ilockonbky B 4HCIO M BXO} 
.B KaveCTBe IJh@BHbIX KOMMOHCHTOB Kak KaTHOHbI Tua Na u Ca, Tak H THIla « 


ii Ta6auua 2 
c as : CooTHowmeHHe 
“ Bh aS KomuuecTBo aToMoB Mo rpyniaM KaTHOHOB Rong ci 
= Onaga B COOTBeTCTBHH C Popmy Jol pHa MH xmopa) 
s| 5288 M,S1,0;,(OH, Cl, O) 
2) S585 Na | cl 
1 | 6:6,04 | [(Ag 9gBy 02) gSigQ47(OH9, 71 C10 29)] 0,04 |} 0,29 
2 | 6:6,14 | [(A5 93Bo 97)gSigQ 17 (OH 9 77Clp,4200,41)] | 9.14 OmM2 
3 | 6:6,29 | [(As,93Bo,97)6SigQ17(OH,45Clo,1600, 60) | 0.29 | 0,16 
4 | 6:6,75 | [(As By o)gSigQ47(OHp 20€lo 3090, 50)1 O75) 5 KOR BY 


‘3aMeTHO OTJIMUaIOULWecH MO BesIMYMHe HOHHOTO pauyca H COOTBETCTBEHHO 
cBoeH KPHCTasJIOXHMMYECKOM poOJIH, Mbl pas3OHBaeM Bce aToMbI M m0 JByM § 
HOBHBIM rpymmam: 1) HaTpua Hu KambiuA (A) u 2) uApKonus (B). Hecomuent 
B rpynny A JomkubI TakKxKe BxoquTb Sr u TR, a Brpynny B: Ti, Nb us 
C ydeTOM 3THX KATHOHOB OTHOLIeHHe ATOMHBIX KOuIMYecTB HM rpynn A u B coer 
eT mpuMepHo 5: 1. Menee acHO nosoxeHHe KaTHOHOB: Fe", Fe?* n Mn. Ha 
pH nepecueTe aHalv30B IIpHHsATO cwefylomee pacipeseseHve KaTHOH 
K rpymne A orHecenbr Na, K, Ca, Fe?*, Mn u TR, x rpynne B: Zr, Ti, } 
Fe®*, Mg. B anasns3ax NoNe 2,.3u4 Brpynny OHOBaJICHTHBIX AHHOHOB 
COXpaHeHHA IJIeEKTpOcTaTHYeckoro OawlaHca BBeJeH KHCOpOL. 

Hye, ucxojia “3 coequHenua A;BSi,O,,, RaloTca TakxKe pa3sBepHyTble 
MuyecKHe (POPMYJIbI SBAHAINTAa JIA aHanu30B NeNe |—4: 


4. [(Nag 99 Ko12 Cy,49 Bag.o2 Sto,01 F&o,29 Mto.1g TRo,o4) (210,77 THo.os Nbo,o5 Fe%8 Mo,o4)* 
Si,037 (Op, 21 Clo,29)] 

2. [(Nag 50 Kor7 CAz,99 Feo,sg Mo,03 TRo,o1) (210,70 Tie.10 NPo,os F&o,09 M&o,05)° 
Sig017 (ON, 27 Clo,12 Oo,11)1 


3. [(N ae 95 Ko, 99 CAy,27 TRo,o7 Feo.ay MN, 25 Bap o8)(ZT 0,62 Fo,.01 NDo.1a Feo.19) 
Si,0 1, (OH 15 Cloris o,69)1 
4. [(Nae 51 Ko.o1 ©4z,54 TRo.og Feo, 25 MMp,30)(Z19,87 Tig,os Nbp 02 Feo,93)° 


51,01, (OH, 20 Clo, 30 Oo,50)] 


Kak cieqyeT 43 WaHHbix Ta6. 2, H3MeHeHHe BeMUHHbI OTHOWeHHA Si! 
OMpefeAeTCH TONbKO KOJIMYCCTBOM KaTHOHOB B rpynue A, a COoTHOIIe: 
KOJIMYeCTBa KATHOHOB B rpynmax B wu Si mpakTuyecku He Meusetca. Ilockom 
MbI HMCeM JleIO C ORHHM WH TeM Ke MHHEpaJIOM, TO BO BCeX CJTyYYaAX OCHOBL 
CTPYKTYPHbIM KOMIJIeKC SBAMaIHTa JOMKeH ObITb OAMHAaKOB. Mcxoys u3 aHt 
MepecueTa aHaJIM30B, TaKHM KOMMJICEKCOM MOXeT ObITb COeHHeEHHe T! 
A;BSi,O\,, 4 xuMuuecKad PopMyv1a SBAMATUTA MOET ObITb MpecraBsena BC 
qyrouyem Bue: (Na, Ca);ZrSi,O,,(O, OH, Cl). Tlockompxy ue Ha6moaerca | 
KOPO-JIHOO COOTBETCTBHA MexKY COepxkaHveM B SBAMANMTe XOpa H KOME 
CTBOM «H3O0bITOUHOTO» HaTpuA, TO BPA JM ceyeT BBOAUTh coeMHeHHe TI 
AX (NaCl) B o6myto dopmyny sBauanuta A;BSi,O,e. OrcTyneHue cocTi 
SBAMAIMTOB OT STO POpMYVJIbI, KaK ObIIO MOKA3aHO BBIIMe, CBAZAHO C BXO2- 
HHe€M B KPHCTaJIJIMYeCKy!0 pelueTKY NepeMeHHOrO KONHUeCTBA mea 
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HOB (WeloueH?). OveBHAHO, YTO BHOMHe OOOCHOBaHHOe OObACHeEHHE 3TOFO 
Ta MOXKET ObITb IpeJJIOHReHO TOMbKO Tocse pacluHppoBKH KpHCTaJIMYeECKOH 
YKTYpbl SBHaHTA. 


Tlocrynusio0 
1 V 1956 


UWHMTHMPOBAHHAA JIMTEPATYPA 


1y.C. Benauxkun, B. HW. Booxasen, Tp. Merporpapuy. uncr. AH CCCP, B. 2 
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<TuH, MuHepanorua, 1950. *H. WT. Bopuyeman-CTrapHuKkeBu 4, H30moph- 
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Toraage Akagemuu nwayx CCCP 
1957. Tom 112,' N 2 


Me 
B. B. JIAXOBHY 


O MHHEPAJIAX [PYTIMNMbI NAJIBIFOPCKHTA H3 AKYTHH 
(ITpedcmaeaeno axademuxom JI. H. Ulep6axoeum 19 VI 1956) 


Bo ppemsa u3y4eHHA Tpamnos Oacceina p. Busi MHOIO B pasHoe BpeMs 
B pasHbIxX MecTax ObIJIM HalijeHbI CBOeOOpasHble, MOXO*KHe TO Ha «POpHoe JepeBe 
TO Ha «ropHy!o mpoOxy» MuHepaubl. J,axKe Oersoe MOJeBOe 3HAKOMCTBO C HU 
NO3BONHIO YOCAMTbCA B UX IPHHaeKHOCTH K pyle NasbIropcKUTa, MO ei 
nop B SAkyTHH He H3BeCTHOH. 
V3 BOMOKHUCTHIX, MHJIOTHYCCKHX MHMHepaJOB, BCTpevalomyuxca B Sky’ 
CpaBHHTesIbHO JaBHO OblIH U3BECTHbI BOJIOKHUCTbIM rHmc (CeIeHHT) M HeMadl 
O nambiropckutax B AKyTHH KakHxX-IMOO yNOMHHAaHHH B JIMTepaType He BC 
yaeTCA 3a HCKJIIOUCHHEM COMHHTeIbHOrO H HHKeM T1032%Ke He NOTBEPXeCHHC 
cooOmeHHa DurypHHa O HaxojKe acOectTa, 
NOMHHatollero THHOe JepeBo Ha p. JleHe 
-OJ\MH H3 ONHCbIBaeMbIX MHHEpaJIOB, BHe 
OUCHb HaMOMHHAIOulu «ropHoe JepeBo», 
BCTpedeH Ha JIeBoM Oepery p. Bustos HuxKe yer 
p. Tac-Ypax. 
Syecb B NOMOro3aseratoulel Jalike MHHJal 
KaMeHHOro radOpo-4uaba3sa, cojepkKalllero M4 
TOUMCJICHHbIC %KeOWbI H MHHaJIMHbI, BbIMOJIH 
HbI€ KaJIbILMTOM, XJIOPHTOM, OapvTOM, aHa/ 
ILMMOM, OaJIOM MW pasHoOoOpasHbIMH WeoJuTal 
BCTpeUaloTcaA TOHKHE, pasHOOOpasHO OpHeHTH} 
BaHHble H B OOMIEM MpHypOueHHble K rpenil 
OTJC@JIbHOCTH, NpORKUIKH KBapwa. Ilo konTan 
9THX MpOXKHJIKOB C BMelLaOllMMH UX MUHA 
KaMeHHbIMH ra0Opo-qua0asaMu paciosaraioTcA NpHMa3KH TeMHO-KOpH4YHeB 
C II€JIKOBHCTbIM OuleCcKOM IlecTOoBaToro MuHepaa(puce. 1). B muuce nab) 
WaeTCA Map aJJlesIbHO-BOJIOKHHCTOe CTpoeHHe STOFO MMHEepasia, OKpalleHHor 
OypOBaTO-KOpHUHEBHI HJM 3eJICEHOBaTO-KOpHUHEBbI UBeT Cc ca6O BbIpax 
HbIM IJI€@OXPOH3MOM STHX Ke TOHOB. C yJIMHeHHeM BONOKOH coBnagaeT Ng- 
== 1,548. Kpusaa narpepanua (puc. 3) nokasblBaeT Ba XapakTepHbIX 9HO1| 
MMeCKHX stiekta mpH 150° (moreps aycopOuMOHHO! BoAbI) H np 825° (noT} 
KOHCTHTYUMOHHOK Bobl). JLaiee cileyeT SK3OTepMMYeCKad PeaKILHA, OUeBHY} 
CBA8aHHaA C paspylleHHeM KPHCTasJIMYeCKOH pellleTKH MMHepasa. 
IlepecueT aHHbIX XHMMYeCKOrO aHav3a (KOTOpbIe, B YaCTHOCTH, TC 
3aJIM BbICOKOe COjlepxkaHHe B STOM MUHepave 2%esesa) Ha CTaHapTHbIe cod 
Bbl MHHepasIOB MaJIbITOPCKHTOBOH Tpynbl XOpowo ysiOxKMICA B opm 
2MgO- 3SiOz-4H2O(FeAl)203-3,5SiO2-5H20,  orseyaiomyio  2x«elesucry 
WIeHY WaJIbIrOPpCKMTOBOK Tpylimbl — KcnnoTury. B tTa6n. 1 ana cpaBH 
MpHBeyeH cpeAHuM cocraB KcusoTHa mo I]. MW. Uupsuncxomy. 
Bropot MHMHEP av Obl OOHapyxXeH B XKeJTOM XMOpHTO-cepleHTHHOBOL | 
pofle, coflepxalleH MHOPOUHCJICHHbIe KPHCTaIbl rpoccysapa uw cnaraiomel 
NaquEit aur usBecTHOrO BHWOHCKOrO MeCTOpOxKeHHA aXxTapaHUToB. | 
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Puc. 3. Kpupasa HarpeBaHua KcH- 
NOTHIIA 


K cmambe B. B. Jlaxosuua, cmp. 322 


Puc. 1 Puc. 2 


Puce. |. [lecropataa dopma BbigeneHHii KcHNoTHAa, p. Bunoli 
Puc. 2. PopMa cTsKeHHH a-nunOmHTa, p. Buntot 


K emamsbe JI. JI. Wiuauxa u E. H. Cemenosa, emp. 325 


Puce. 1 Puc. 2 


Pre. 1.. Xapakrep yacTrHu KaOHHONO_OOHOTO SnHAHMHTa NOR SJIEKTPOHHBIM MHKPOCKONOM. 
8800 X 
Pue. 2. TlonucuyreruueckHe JBOMHHKH SMHAHAMMHTA 


Opasyer cepo-xKesTbIe KOMMOMOPHHO!i TEKCTYPbI CTHKeHHA (plc. 2), MOCTOAHHO 
CCOMMMpYyiol\Heca C MeJIKHMH NpOspayHbIMH KPHCTamuKaMH Kanbuuta. Pas- 
lep STHX CTAXKEHHH He MpeBbuuaeT 4—5 cm. Onn 
YeHb NOPHCThI, JIerKH, WwaBator B BOJe u N0- 
TOMY B Nose ObIH Ha3sBaHbl TOPHOM MmpoOKo;l. 
B wade Munepan o6malaeT OneqHEIM KeN- 
OBaTO-3eJICHBIM I[BeTOM HM COCTOHT H3 ciyTaH- 
(O-BOJIOKHHCTOrO = HelJIeOXpowMyHOrO = arperata 
OHUAaHIUHX BOJIOKOH, Kak Oe U3 KOTOPBIX O6vIa- 
aeT (MOJIOKUTEIbHBIM yAvIMHeHHem. N=1,537. 
Kpupaa HarpeBaHus, Tak %Ke Kak U B Mpe- 
BIYIeEM CJIyyae, NOKasbIBaeT Ba HaWOoJIee 
e3KO BbIPaKeHHbIX SHOTeEpMHGeCKHX 9dpekta 
ipH 155 u 850°. IIpu 870° umeer mecTo-9k30- 
epMuyecKkad peakuua (puc. 4). [lepecuer Jan- 
ibIX XHMHYeCKOrO aHawH3a (cM. TaOn. 1) mMOKa- Puc. 4.°Kpupad narpenanua 
BIBaeT, YTO COCTaB 9STOrO MHHepasa yKJaybl- a. -TIMJIOMHTA 
jaeTCA B CPOpMysIy OAHOrO U3 HavOosee MarHe- 
WaJIbHBIX YWICHOB MaJIbIrOpCKHTOBOH rpynner 
iMiomuta. Ilocme mnepecuera na copmyy 2(2MgO - 3SiOz - 2,5H:20) - 
[(AlFe)203 - 4SiO2 - 5H2O] ocraerca HeKoToppiit us6brrox Mg u Si, Koropplii 
OpOllo MepecuuTbIBaeTcA Ha (opMysty cepnenTuHa 3MgO - 2SiO2 - 2H.O, mpu- 
CYTCTBHe€ KOTOPOrO MO?KHO OTHECTH 
3a CueT He3HAYHTeIbHOH TmpyMecn 
(HMMYeCKHe COCTaBbI MHHepasoB MaHropcKuTo- BMel{aloleli CeplleHTHHOBOM NOpospl. 


Laonuma “4 


BOH Tpylllibl, BCTpeYeHHbIX B AkKyTHH Kacascb reHe3Hca 3THX MUHe- 

; ‘ 5 pasioB, culeyeT OTMeTHTb Ipexye 

BceroO HX NMO3qHee THApOTepMasIb- 

ee OucETH Mou. Mou. Hoe IIpOMcxomeHHe, yCTaHaBJH- 

. a a . eS 2, B . % o 

Bec- %| won-pa) BC %) xon-nal Bee % Fa aioe 0 UX HOCTOAHHOM acco- 

Uva C TAKHMH HU3KOTeMMepa- 

iO. 50,16] 836 | 50,06] 834 49,50 TYPHbIMH MHHepaJlaMH, Kak KBapw 

10> ats alae SS ae H KasbuutT. BMecte c TeM ycmatT- 

\1,03 | 2,65) 025 | 3,66) 036 | 0,66 pyBaeTca BMONHeE OlpeyemeHHoe 

e203 TAU MS eS pe pasuuve B HX COCTaBe, 3aBHca- 

a = m 0.63| — 0.16 wee OT OcOOeHHOCTelt TOH cpebI, 

{gO 141,03} 273 | 20,48] 508! 12,53 Tge Mpovcxoqumo0 o6pas0BanHe 
2aO 1,39] 025 4,412} 020 0,40 9STHX MMHepaJoB. 

YasO = = is oa ae Tak, B TpellMHax TpanmoB 06- 

fe)- ay tne ue “| oo, | 8,65 PasyloTcH OoraTble 2Kese30M pas- 

1,0+ 6,33} 1000) 7’¢5| 883) 938 HocTH MambIropcKHTOB (KCHIOTH- 


ite — | — | 0,88) — — abt). [loqoOuble 2%Ke MOBbILIeHHbIe 
ie | cojlepKaHHA %Keslesa B TMaJIbIrop- 


99,60  CKHTaX HaOwJO,aloTcA HB Apyrux 
caydaAX, Kora OHH PpasBuBaIOTCA 
NO TpelUlHHaM B Pd3JIH4HbIx, Ipe- 
Tipumeuyauue. 1—xcunorna, p. Bumoh HMYIIe@CTBeEHHO OCHOBHBIX, TOpo- 


IkACCP, auan. T. A. Kanuronopa; 2— «-nn- jax: Ta66po, 6a3aubTax, poroBo06- 
comuT, p. Bumoi AxkACCP, ana. H. H. Ko- MAHKOBBIX JuopuTax (1, 2, 5, 7, 8). 
‘06KoBa; 3—KCHOTH, cCpeyHHH cocTaB NO ~~ po 2 1y 

1. H. Uupsunckomy. Syecb K HW30MOpPHOMY 3aMellle- 


Hu1o Mg—AI mpucoequnaetca u 
Keme30, cOflepKauleech B 3HAUHTebHOM KOJIMUeCTBeE B 9THX moposax. 
Bosiee OObIMHDIM ABJHeTCH BTOPpOK cuyyal, Kora B pesybTaTe JeHCTBHA 
<PEMHCKUCJILIX PaCTBOPOB Ha pa3JIHUHbIe AOJOMUTH3MPOBaHHble H3BeCTHAKU 
i Mepresia (°) uu, pee, CeprleHTHHUTHI (*) OOpasyloTcA MHHepavbl, XapakTe- 
JMSYIOULHECH HCSHAYHTeJbHbIM COJepKaHHeM HJM MOJHbIM OTCYTCTBHEM HES 
1e3a H 3Ha4HTebHbIM COJep2%KaHHeM MarHesHH UH rIMHO3eMa, aBaHl BCe Tepe 
<OybI OT Ce€MHOJHTOB K a- UH B-MaJbIrOopCcKHTaM. 


100,17 


_ Cymma SS) ve 
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B 9TOM cMbICIe HaxO[Ka «-IIMJIOUTa B aXTAaPaHAMTOBOK TOILE MOKET Culy- 
X2KHTb H3BECTHbIM yKa3aHHeM Ha ee OCaOUHYIO, a He NMpOKMAacTHYecKyIO PH 
poy, Kak CYHTaIOT HeKOTOpble HCcMeqOBaTeH (°). 

Visysenve MMHepaiOB MasbIrOpCcKHTOBOM TpyNMbl, BCTpeYaloulHxca B 06: 
JacTH pa3sBuTHA CHOMpcKMX TpannoB, MpescrapsaeT OoOMbWIOH MHTepec, TAK 
Kak MO3BOuIAeT GOomee MOpoO6HO pacuiMpoBaTb XHMMYecKHe OCcOOeHHOCTE 
HavOoulee HO3IHUX STANOB TMpOTepMaMbHOli JeATeMbHOCTH, CBASAHHOH C CH 
6upcKuMH Tparnamu. MoxHO ¢ yBepeHHOCTbIO CKa3aTb, YTO MMHepasbl STOP 
rpylMbl pacMpocTpaHeHbl 3HaYMTeMbHO OosIee WMPOKO, HeKeIH 3TO OTMeda: 
Joc JO MocMeqHero BpeMeHu. B cBA3H C STHM MOXKHO YMOMAHYTb O cBOeoOpas- 
HBIX IJaCTHHUATHIX CJHOAOMONOOHBIX MMHepasiaX MepYreJIMCTbIX KCEHOJIMTOB. 
BCTPeUaiONHXCA B OOJIbINOM KOJIMUeCTBe B MMHJlaJleKaMeHHBIX PraOOpo-7Madasax 
Buuiox MW O4eHb HaNOMMHAaIOlWHX MO BHelWHeMY BUHAY MacTHHuaTbIe «-CenH 
OmuTbI, OMMcanHbIe M. A. Pareeppm (°). 

Bo3MOxKHO, YTO K TaJIbIPOPCKHTOBLIM rIMHaM (aTTallybruTaM) OTHOCATCA 
MW cBOeOOpasHble TIMHUCTbIe MpOAyKTbI THApOTepMaMbHOH MepepaOoTKU Tpall- 
MOB, TaK WHpOKO paciipoctTpaHeuuple Ha p. /KeKuHZe. 


Jla6opaTtopux MMHepaorHH MW TreOXHMHH Tlocrynus10 
PeAKUX 93JIeMeHTOB 16 VI 1956 
Axaylemun HayK CCCP 


UUMTMPOBAHHAA JIMATEPATYPA 
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Hoxaagn Akagemuu nayrx CCCP 
1957. Tom 4112, Ni 2 


MHHEPAJIOFH A 


Ji. JI. WIMJIMH wu E. CEMEHOB 


BEPHJIWJIMEBbIE MMHEPAJIbI STMAWVAMMUT VM SBAMWMMUT 
B WEJIONUHBIX NETMATHTAX KOJIbCKOrO MOJIYOCTPOBA 


(ITpedcmasazexo axademuxom H. B. Beaosoim 5 VI 1956) 


ONAAMAMMUT HW 9BANANMUT Na[BeSi;0,(OH)] Opium Bnepprie B CopeTcKoM 
Corose YCTaHOBJIeHbI ABTOpaMH B 1949 r. B page WeNOUHbIX NerMaTHTOB JloBo3ep- 
ckoro MaccHBa (KoupcKuii nomyocrpos). BnocaeqcrBuH STH MHHepavbI Obi 
BCTpeveHbI MMH H B MerMaTHTax HeeJIMHOBbIX CHEHHTOB COce{Hero XHOMHCKOTO 
MaccHBa. Jo cHX Op MecTOpOwKJeHHA SIMAMAMMUTA HW SBAMAUMUTA OBI H3Be- 
CTHbI JIMUIb B WeJIOUHbIX NermMaTuTax Hopsperuu (JlanresyHyaduopy) (1) u Tpex- 
mauyquu (Hapcapcyx) (°). 
 ONKAWAHMUT H 9SBAMAMMHT — O¥eHb OH3KHeE Mex{y coOol MMHepaub, 
MMelollve OHH H TOT Ke XHMHYCCKHH COCTAaB, ONH3KHE YJeJbHbIl Bec, ONTHYeC- 
KHe H Apyrue cBolictBa. O(HaKO STMAUAMHT ABJIACTCA MHHEpasIOM poMOnYeCKUM, 
a SBAMAHMHT — MOHOKJIHHHBIM. Pasnuyve KpHcTasorpapuyeckux CBOLCTB 
CKa3bIBaeTCA Ha pasJHUHU JeOaerpaMM MHHEepaJOB. ITH MHHEp ab! OObIGHO OGpa- 
3yloT B TycTOTaX Jpy3. albOuTa WwiacTHHYaTbIle H TaOMMTYATbIe KPHCTAaJJbI 
¢ MpeoOafaiouluM pasBuTHeM muHaKona (001). Pasmep kpucTasmnoB 0,3—2 cM. 
Ana oO0HX MHHepasIOB XapakTepHO IWHpOKOe TposABJeHHe JBOMHHKOBAaHHA, 
aHaJOrHuHOrO ABOMHHKOBaHHIO THApaprusuTa. ONMAMAMMUT HepefKO BCTpPe- 
qaeTCH B BHJe MceBAOreKCarOHaJIbHbIX TAONHTUYATbIX KPHCTaJJIOB, NpecTaBAIo- 
M1MX COOOH TpOMHUMKOBbIe cCpacTaHHA. OBAMAMMUT HHOra OOpasyeT ABOHHUKH 
THMa «lacTOUKHHA XBOCTAa». 

B w3y4eHHbIX MerMaTHTaX SMHAHAHMHT pacipocTpaheH 3HauHTeJbHO WHpe, 
geM 3B], HMMHT. 

Kpome xopowo o6pa30BaHHbIX TWaCTHHUAaTbIX KPHCTaJJIOB, SMMAuAMMUT 
yacTO HaXOJHTCA B BHJl€ MeJIKOSeCpHHCTbIX arperaTOB, MHOra 3TO IJIOTHbIe 
apdopopuyHble BbIeeHHA, B KOTOPBIX OTJeJbUbIe KPHCTaNMYeCKNe HHAMBH- 
re Hepa3JIMYHMbI JaxKe 10, MuKpocKonoM. [lofoOuble BbIeeHHA HMeIOT 
PaKOBHCTHI H3IOM H Ip pacKaJbiBanuu 3BeusT. Menee MOTHbIe CKPbITOKpH- 
CTAIHYeCKHe PasHOCTH STIMAMAMMUTA CXOJHbI 10 OONHKY yxKe He C d@apdopom, 
ac MeJIOM H axe c KaOIMHOM. B TakOM KaOJMHOMOJOOHOM SIIMAMAMMUTe IIpH 
W3yYeHHU ero Of 3CKTPOHHbIM MHKPOCKONOM OOHapyKUBAaIOTCA MesbyanWHe 
WwacTuHyaTble KpHcTammuKu (puc. 1, Ha BKselKe K crp. 322). (QmeKTpoHHO- 
MUKPOCKONMYecKHe H Apyrve UcclefOBaHHA OIMCbIBAeMbIX MMHepasOB TPOH3-_ 
BeJeHbI B COOTBETCTBYIOIMX sadopatopuxx MTEM AH CCCP.) Jlopoubuo 
wacTO BCTpeyaloTca cbepouHTb! SIMHAHMHTa AMaMeTpoM jo | cM, a TaKxe 
BOJIOKHHCTbIe OOPpas0BaHHA S9TOTO MHHepaia. 

OObIMHO SIHAMIUMUT HW SBAUAMMUT HMeIoT Gemylo oKpacky. B ToHKHX mla- 
CTHHKaX OHH OeCIBeTHbI, MmpospauHEl. KpynHoKpuctaimMyeckve pa3sHocTH 
SNUAMAUMUTA HHOra OKpallieHbl B PHOVIeTOBbIe, FOYOOBATHIe H, perKe, 2KeJITOBA- 
The TOHA. 

Kpucraiibl SHAH AHMUTa WH SBAMAUMUTA UMeIOT COBEPWIeHHYIO, CJOAONO- 
qoOuyio cnafinocrs mo (001). NepnenquxyipHo ei NpoxofUT MeHee COBeplIeH- 
Had cilalinocts. Baeck Ha msocKocTu cralinocrH — nepsamMyTpoBblii. Tpep- 
jocts 6—7. Yyenpubiii Bec 2,551—2,554. Qnu_UuAMMUT H SBAMAMMUT MMeIOT 
eyed) 


Ta6muna 1 


MexktJIOcKOcTHbIe PaccTOMHHA, M3MepeHHbIe 0 eOaerpaMMaM 9NMAWAMMUTA H SBAHAMMHTA | 
(ananutuk H. H. Cayacxas). 


Yenosua @bemKu: usslydeHue 2emesHoe, 2R = 57,9 Mm, d= 0,6 MM 


OnunuauyaUuMUT SOBAHAUMUT 
JloBosepo : XuOuHbI JloBo3epo JlaHr ony Stee De Hop- 
1 A I a, A ee eae I d, A 
6 6,36 8 6,43 7 6, 28 5 6,36 
3 5,80 5 5,80 4 502 = a 
5 4.64 6 4.64 ‘ 4.36 2 434 
6 3°69 9 3°74 7 370 5 3°74 
8 Bets 10 3,39 8 3,50 6 3) 
10 3,09 10 Sa) 9 3,38 9 3,09 
10 2,97 9 “3,00 10 2116 10 3,18 
i PAs) 4 PATS 9 3,09 7 Al) 
5) 2,60 7 PA OH 8 3,01 6 3,02 
bs) 2,49 8 Dap th DESO 5) 2,84 
3 2,41 4 2 High 3) Dietiee 4 2,140 
3 Dok ul Phe 5 2,09 3 2,08 
5 243 8 Ph iN) 3 2,49 $3 Pay 
al 202, ft 2,04 5 2,40 3 Dion 
rl 1,973 1 1.976 3 2.95 3 2.97 
a LOST 4 1,940 4 Fae 2 2a 
7 1,806 9 1,806 8 204 3) Pay Ope 
7 1,807 9 1,804 2 1,928 4 4,928 
D WSSU a 1 ESS) 9 4,822 8 1,832 
2) OU ) 1 VAOS) 9) 1,764 - 1, Ui 
5) 1,654 8 1,651 7 1,738 3) 4,741 
3 1.594 4 1594 8 1694 7 1699 
o 4,548 8 { 553 7 1,976 6 4,579 
4 1, 484 2 1,490 if 4,560 iB 1,549 
4 11455 2 1) 449 2 1.507 2 4509 
4 4,392 vi APSO YA 41,461 2, 1,465 
4 4,367 6 4,366 D 1,444 — — 
4 ABS Sy, 7 4,330 6 4,429 4 1,426 
7 1287 9 1286 2 4444 2 1444 
2 Wn Ne 2 too) 4 Alnpeatey | 2 1,386 
4 1,229 6 4,230 6 4,360 2 1,362 
4 4,188 4 1,186 5) 4307 4 1,307 
3 1.166 2 1166 4 4295 3 1296 
a 4,154 3 Nala 2 Whe Patel 5 APT) 
i ey 1 4.134 4 4263 2 1,266 
4 LEA) Zs 1,410 6 1,250 2. 1,249 | 
4 1,097 3 4,097 6 1209 e 1 222; 
©) 4,078 8 1,078 3 1,200 4 4,208 
3) 4,053 8 1,050 5S 1,188 4 4 483eN 
4 1,034 a = 6 4,457 2 4,156 
6 ey 2 1433 
4 TAO D 4,109 


2V = + 30°. Ng = 1,548, Np = 1,540. Unorga noxasatenu npenomnenna us3-} 
MeHatoTca 10 1,552 nu 1,538. log mMuKpockonom HaOutoqaeTca COKHOe NOMUCHHA 
TeTH¥eCKOe JBOHHHKOBaHHe (puc. 2). | 

HeSaerpamMEl STMMAMMUTAa HM SBAMAUMUTA IpHBeseHbI B Ta6m. 1. Spech KE 
ANA CpaBHeHusa UpuBefeHa ReOaerpaMMa HOpBexXcKOrO SBAMAUMUTA (13 mer 
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14 Munepanornueckoro Mysea AH CCCP). Stanonupix o6pas3ii0B 4 JeOaerpamm 
MAMAMMUTA B HallleM pacnoOpsKeuHuH He Obi. 

| Kak BHqHO us NpHBeeHHBIX JeOaerpamM, peHTreHOMeTpHuecKHM MeTOJOM 
WKHO YETKO PasJIMYHTb SMMAMAMMUT HM SBAMAMMHT. . 

B. B. Anexcanypos Lape iahla MeTOJOM KavaHuA mapaMeTpbI JOBO3epcKOrO 
HAWAMMHTa: A = 7,28 A, by = 12,54 A, co= 13,48 A. Onn oxasznrBaiwrTca 
(M3KHMH K llapaMeTpaM, mouryyenubmM T. Mo (4), 

Ha kpupoli narpepanua snuququmura (puc. 3) ycranaBmupatorca SHOTep- 
TeCKHe OCTaHOBKH B HHTepBasax 810—830° u 940—975°. [leppas ocraHosKa, 
1K OKa3bIBaeT 9TO KPHBan O6e3BOX%KH- 
\HHAl ~MHHepaa (puc. 4), odycaoB- 
‘Ha yJlaJieHveM BbICOKOTeMHepaTypHoN 
UIPOKCHIbHOl BOAbI. DnH_oTepMuye- 
‘af OCTaHOBKa pH 975° obycoBMeHa 
1aBJICHHeM STHAUAUMUTA. 

_B xucnotax (HCI, HNOs, H2SQ,) 
MAUAUMUT He passaraetcsa. 

_ PesysbTaTbI HEKOTOPBIX XHMHYeCKHX 
{aJIM30B SNMAMTHMUTa H3 MerMaTHTOB 
dBosepcKoro H XHOHHCKOTO MacCHBOB 
MBeeHbI B Tab. 2. Tam xe Awa cpaB- 
‘HHA pHBeeHbI TeopeTHYecKHli co- 
@B SIMAHAMMHTa HW 9SBAHAUMUTa U 
[aJIM3bl ITHX MHHepasIOB 3 MerMaTH- 
B Hopseruu u lpennanquu. 
CieKTpasIbHbIM aHaJIM30M JONOJHHTeIbHO yCTaHaBJIHBaeTCA IpHCyTCTBHe 
9THX MuHepasax Mn, Ba, Ti, Zr, Nb, Cu (cable JIMHHN). 

Tlepecuer pesymbTaTOB XHMHYeCKUX aHAaIH30B H3YYeHHBIX OOpasiloB SIHAK- 
IMHTa IIPHBOAUT K Cleqyiouleli dopMyse, COuleH WA SMMAMAMMUTA H SBAMAL- 
ita: Na,O-2BeO-6SiO,-H,O = 2Na[BeSi;O,(OH)]. O6pamaer Ha ce6a 


TaOauna 2 


Puc. 3. Kpupaa HarpeBaHus STM AHMUTA 


Pes3ysbTarTbl XHMHUeCCKHX aHaJH30B INHAMAHMHTa HU YBAHAMMUTA 


TeopeTuy. OnuAHAMMUT SBA AMMET 
oped JlanresyHa- 
ae mel JIoposepo XHOuHBI Senn Ge g@uopa, Hop- 
KomnoneHTsl AMMUTAa p Beran 
Bec. % Bec. % aes Bec. % Bec. % Bec. % 
SiO. 73,44 2 60e\e l,2080 70,70 73,74 eile 
Al,O3 — 0,20 Ree 0,60 — = 
Fe,0 — @)ais}- |) Os CJ. — — 
BeO- 10,24 | 10742 | 014165 | 1215| 10,56] 10,62 
MgO — 0,07 | 0,0017 0,10 — — 
CaO — 0,26 | 0,0225 OFZ — — 
Na,O 12,65 12,63 re 11,84 12,88 12,24 
O — 0,20 | 0,004 — — —_ 
peo ONO 4,00 | 0,4444 4,90 Bp (2) 3,79 
Cymma 100,00 100,04 — 100,16 400,94 99,76 
B. A. Mouesa B.C.Cau-|f. @ausx| Hopzen- 
pe TbIKOBa (?) mesaby (1) 


UMaHHe OOIbINOe MOCTOAHCTBO COcTaBa SIMAMAUMHTa MW SBANAMMUTA, OTCYT- 
34e B HHUX CKOJIbKO-HHOYb LIMPOKO IIpOABJeCHHbIX H3OMOp@HBIX saMemeHHi. 
Ilo HeKOTOpbIM CBOMCTBaM, Kak ye yKa3bIBaJiH Tocuep u Kpayc (°), coed 
MUT HM 9BAMAMMUT BeCbMa OJIH3KH K KapKaCHbIM CHJIMKaTaM: KBaplly, Se ie 
HICTBUTeJIbDHO, BCC 3TH MHHepaJIbl HMeIOT OJIM3KHe YeJIbHbIM BeC (2; } 
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flokagaTeH nmepesomsmeHHs (1,54), AByMpesomseHHe, TBEPAOCTb, pacTBopHMocr 
B KHCJIOTaxX. > | 

AnpOuT M SHIM AMMUT MO CBOMM TOKa3saTeJIAM IpeJIOMJIeHHA, apynpeaaa 
HHO, XapakTepy ABOMHUKOBaHMA (cM. puc. 2) HaCTOJbKO NOXOXKH [pyr Ha Apyr 
qTO HX YacTO OblBaer TpyAHO pasiMuuTb. Hy2xHO AyMaTb, YTO STKAHAMMMT) 
H SBIMIMMUT ABJIAIOTCA KapKaCHbIMH CHJIMKaTaMM HM JOJDKHbI HMeTb CTPyKTypy 
6NM3KYIO K CTPYKType MOJIeBbIX WNAaTOB. 

SnMAMAUMUT HW SBAHAMMUT ABIAIOTCH XAPAKTePHSIMH MHHEPaaMH MLeJIOVNbk 


HerMaTHTOB, HerMaTHTOB Hed@eHHOBBIX cHeHuTOB. IIpHkOHTaKTHY10 30H 
TaKHX MerMaTHTOB OObIYH 


ie cylaraloT HedeJIMH, MUKp¢ 
. KJIMH, STHPHH, 9BAMa 
5) paMsauT H Jp. 
re 


SUMAMIMMUT HW SBA 

MUT HaxOJATCA B WeHTpad] 

HOM 30He STHX MermMaTHTO! 

f CJIOMKCHHOH B OCHOBHOM ail 

OHTOM HJIM HATpOJIHTOM, B aj 

200 400 600 600 f00o°G =cOWlwalkHH =C  HEITYHUTO! 

WWHM30HTOM 4 Rp. B anbow 

Puc. 4. Kpnpaa o6e3BOxXMBaHHA  STIMJHLHMUTAa STUAAIUMUT YH SBUAAUMHUT Ol 

pasy!oT HAHOMOp@HbIe KpP 

cTambl. B mycrotaxX Apy3 HaTpomMTa OObIYHO HaXOJATCAH MYUHHCTHIE HM Ka 

JMHOMOAOOHbIe arperaTbl STHX MMHepasoB. Kpome nermMaTHTOB HeeJIHHOBSI 

CHeHHTOB, aHayIOrHUHbIxX MermMaTuTam Hopperuu (JlanresyHaduopy), IBAMAMM) 

WU SMMAMAMMUT uHOra BcTpeyaioTca B JloBO3sepCKUX TYHApax B OesHedpeJIHMHOBH 

M€PMaTHTaX, CJIOMKCHHBIX aJIBOHTOM, KBaplleM, HapCapCyKHTOM H JIp., aHaJOr el 

HbIX NerMaTutaM [pensanqun (Hapcapcyk). On“AuAMMUT VW SBAUAMMUT ABIAOT 

MMHepasiaMl THApOTepMaJIbHBIMH, OOPasy!IOULMMHCA Ha MO3AHUX cTayMax Mer mH 

THTOBOrO Mpouecca. B nMOBepXHOCTHBIX HM SIIMTEPMAJIbHBIX YCJIOBHAX 9TH MUEl 

paubl HHOra OKa3bIBaIOTCH HEYCTOHYMBbIMH HW 3aMellaloTCA pAOM ruApocuM 
KaTOB OepHIHA (OepHNHTOM, OepTpaHAHTOM H Jp.). 

ABTOpbI BbIPaxkarioT OarogqapHocTb B. A. Momesoi u B. C. Cantprkopoii || 
BbINOJIHeHHe XHMMYCCKHX AaHa/IH30B STHAMAHMUTOB JIoBo3sepcKuX H X MOHHCK} 
TYHUp, a Takxe OQ. M. Bonuiregt-KynuetcKol, 3a KOHCYJbTAalWH pH BbITOMH| 
HMM HacTOAMeH padorsl. ' 


WncrutyT reojlorHH pyHBIX MecTopoxK,eHHi, Tlocrynuao 
neTporpawuuH, MHHepasoruu uw TreoxXHMHu 26 V 1956 
Axayemun HayK CCCP 


UMTHPOBAHHAA JIATEPATYPA 


__ 1 W. Brégger, Zs. Krist., 16 (1890). ® G. Flink, Meddl. om Gr@nl., 24 (18 | 
*B. Gossner, O. Kraus, Zbl. Mini, 8 (1929), - * -T. 10) Zs. Krist., 85. 475 
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Hornayn Akanemun nayr CCCP 
1957. Tom 112, Ni 2 


METPOlPA®H Al 


B. B. BECEJMH 
FEHE3HC KBAPLHIA )KEJIESHCTbIX KBAPLIHTOB KPHBOrO POrA 


(ITpedcmaseaeno axademuxom JI. C. Kopocunckum 26 V 1956) 


B 2kesle3HCTbIX KBApUMTAX «POPOBHKAaX, J2KeCIHJHTAX», a TAKKe B HEKOTOPBIX 
Pyrux NopofsaxX KPHBOpOXCKOH CepHH KBapll ABAACTCA OHHM H3 TvIaBHbIX 
oposoobpasyiomuxX MHHepayoB. B TeyeHne MOCceqHHX JecaTHNeTHH reHe3sHc 
Baplla *KeJIeSHCTbLIX KBapUWHTOB MHOTOKpaTHO H 10-pa3HOMY OCBellaJicA B JIH- 
patype. 

OUTH BCeEMH FeOJIOraMH, H3yYaBLIMMH JOKeMOpHiickHe 2XeesHCcTble KBap- 

ATbI, H B YACTHOCTH KPHBOPOXCKHe, IPHHUMaJIOCb XCMOFeHHOe WIM OpraHoreH- 
Oe HX OOpasoBaHne. KuacroreHHoro kBaplla B Moposax He HaXOMMIM WIM HaJH- 
Me ero OTpHuanocb (°, * 7°), CanTamu, urO KBapll B 2KedeSHCTHIX KBAapILMTAaX 
OpasoBaJicd 3a CUeT OCaKJeCHHA H3 KOJVJIOHJHbIX PpaCTBOPOB B pesysbTaTe 
OaryJIAUHH THApaTOB OKHCJIOB *Kelesa H KpeMHesema (°, 1°). B mpoTHBono0*K- 
OCTb 3THM BSIIsjaM ObIJIO BbICKAa3aHO MHEHHe O OHOPEHHOM OOpas0BaHHH 2Ke- 
€3HCTHIX KBapIHTOB, H JlaxKe *Kesle3HbIX py THNa Kpusoro Pora. Toukas ci0n- 
TOCTbh MOpoq OObACHAMAaCb Ce3OHHBIM pa3BHTHeM IJIaHKTOHHbIX MMKpoopra- 
W3MOB, YCBaHBaBIUHX Keles0 WIM KpemHeseM (*). YuacTHe MUKpoOakTepHii Jo- 
TYCKaJIOCb JIMIWb B IpeoOpasoBaHHH BepXHETO COA OCaKa, MOUeMy 3TOMY TIpo- 
leccy OTBOAMaCb HeSHayYHTeIbHaA pouJb (°). 
_ Jipyroe MHeHve 06 oOpas0BaHHH KPHBOPOXCKUX HM KYPCKHX 2KeJIe3HCTHIX 
<BAPUMTOB 3akJIOUaJIOCb B TOM, YTO OHH ABJIAIOTCH YaCTbIO XeMOFeHHbIMH, 
IaCTbIO BbINaBIUHMH 3 KOJWIOHAHbIX PaCTBOPOB IPH BO3MO2%KHOM y¥acTHH Op- 
"aHu3MoB (8). 

B kayecTBe JOKa3aTeJIbCTBa OOPa30BaHHA XKeJIC3HCTHIX KBaPUHTOB H3 KOVJI- 
IOHJHBIX PaCTBOPOB IPHBOAHJHCb HX TOHKAaA CJIOHCTOCTb, CTpyKTypa, HeoGwo- 
AOUHbINI XapakTep KBapleBbIX 3epeH H HaJIHYHe 3epeH TeMaTHTA, BKJIOUCHHbIX 
3 3epHa KBapla (1°). 

Tlomarav Tak2Ke, UTO 2%KeNe3HCTbIe «POTOBMKH» MOrsH OOpas0BaTbcA B Ipo- 
Jecce MeTaMOp(H3Ma JIMMOHHTOBBIX, CHCPHTOBbIX HM TIOPHHTHTOBbIX Mopoy (°*). 
Jeqasyo B pasBuTue Takoli ufen H. M. Anuxeesow (*) Opii0 BbIcCKasaHO MHEHHe 
) KeJe3MCTLIX MHKPOKBapWHTaxX KaK KOHCYHOM MpOyKTe NporpeccHBHOrO Me- 
“aCcOMaTHYeCKOrO MeTaMopdu3Ma, OfHaKo B. C. Jlomapes nojpepr 9TO MHeHHe 
spuTuKe (*). 

JIpespuoctb ocaxKOB, MecTaMu rlyOOKMH MeTaMOpdu3M, a MeCcTaMH HM KOJIOC- 
‘aJIbHaA MOLULHOCTb KPHBOPOXKCKOH J peBHeH KOPbI BLIBeTPHBaHHA (cBbILe 1000 m) 
ATPYAHANIM W3syseHHe IpHposbl KBapla. 

UccneqopaTei YacTo CCbIalIvcb Ha JaOopaTopubie onpitpr E. C. Mypa u 
1. C. Meitinapya (#") lo Bocco3faHHIO CJIOMCTHIX KBapIeBO-%KeJeSHCTHIX NOpON. 
YiHako BbIBOJbI, COCTABJICHHbIC Ha OCHOBaHHH Jla6OpaTOpHbIX OMbITOB OCakK]le- 
[MA U3 KOJJIOMAHOO pacTBOpa FHAPOOKMCIOB xwxeJle3sa HW KpeMHeseMa, IIPeHMy- 
HeECTBCHHO KOJIJIOHAHaA NpHposia KpeMHe3eMa B MOPCKHX BOJaxX H BO3MOAHOCTH 
sbINaeCHUA KpeMHe3eMa M3 MOPCKHX BO OKasasiHcb OWMOOUHEIMH (°, *). 

Sacuy2KMBalolle BHHMAHHA BSPVIAAbl Ha PEOXUMHIO KpeMHMA, Ha OOpasoBaHHe 
OUIbIIHX TOU, KBapUeBbIX MOpOA Kak JOKeMOpHiicKHX, Tak H Oosee MOJOMbIX 
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3a CUeT HJIM KslaCTOreHHOrO, HIM OpraHOreHHOrO, WJIM 3a CUeT CMEINCHHA STH) 
o6pasoBaHuli mpwHafiexatT pyccKoH reoxumuyecKol wkose (°). 

Ha ocHoBaHHH MoseBbIX PeOOrHYeCKUX HM NerporpawyecKux HCCJeOBaHHI 
Mb IIPHUIJIH K BbIBO,y O BO3MOXHOM OlpefeseHHH reHe3svCa KBapila B xKee 
3HCTbIX KBapUUTax C ocraTOUHOH yOeqUTeMbHOCTHIO, HCXOAA U3 TOPO, YTO MOPOJb 
3 KpHBOpoxKbe B pasHbIxX y4acTKaX NOABeprMCcb pasHOl CTelleHH MeTaMOp@H3Ma } 
YTO MOSTOMY HMeeTCA BO3MOXKHOCTh H3y¥aTb KaK MeTaMOp@Hyeckve — CHVIbH 
mpeoOpasoBaHHble, Tak H MeTaMopdH30BaHHble — Cla6o H3MeHeHHbIe KBapleBo 
*KeesucTbe Mopoyy. Jia BbINCHeHHA TeHesHca KBaplla OONbINOe 3HAYeHHe 
HMeeT W3y4eHHe ero OCOGeHHOCTeH He TOJbKO B MOpofax cpeAHero, HO HB TO 
poflaX HWKHerO HM BepXHero OTJeOB KPHBOPOXKCKON cepuH. 

3iecb Mbl MO2%KeM OOpaTHTb BHAMaHHe TOJIbKO Ha HeKOTOpble OCOOeHHOCT: 
KBaplla, KOTOpble TOBOPAT O TOM, YTO NOfaBsAoulan ero Macca B IlepBHYHO 
OcaJOUHbIX MoposaxX Meda KMAaCTOreHHOe MpOHCXo*weHHe. 

He sbi3bIBaeT COMHEHHA TOT PakT, YTO KBapl| B NOpOfaxX HMAKHETO MH BEpX, 
Hero OTJeJIOB MMeeT KJacTOreHHOe IpoucxomwKeHve, TaK Kak STO orien al 
Ha3BaHHAMU COOTBETCTBYIONIMX Topoy (?). 

B yuacrkax Mopog, NoyqBepruiuxca HH3KHM CTYMeHAM MeTaMOpusMa, BUHO 
4TO KaCTOreHHbIii KBapll cOxpaHusicd Oe3 OCOObIX H3MeCHeHHU, eCJIM He CUMTAT 
BbIPaxKeCHHOTO BOJIHHCTOTO yracaHHA y OKaTaHHbIX HM MOJyOKaTaHHbIX 3epeH 
Takve 3epHa KBaplla MOXHO Ha3BaTb KJIaCTOreHHBIMH JMHAaMOMeTaMOp@H3o 
BaHHbIMH (pic. 1). 

IIpu cia6om MeTaMopdusMe 3epHa KBaplla COXpaHAIOT CBOM (OpMbI U pas 
MepbI H TOJIbKO C OMHOM WIM HECKOJIbKHX CTOPOH ClaHBaloTcA C COCeJHHMH 3ep 
HaMH, IpHueM CHa¥aJla TOJIbKO C TAKMMH, KOTOPble ONTHYECKH COrslacHo OpveH 
THpoBaHbl. IIpuH Goee HHTeEHCHBHOM MeTaMOpdv3Me TIpPHYJIeHAIOUHeCA 3epH 
cO3aioT 3a3yOpeHHy!o opMy paccMaTpHBaeMOMy «3epHy», KOTOPOe mpecTaB 
JIdeT COOOH COOCTBEHHO y2Ke NOJIM3ePHHCTHIM arperaT KBapua. [lomH3sepHucTOCT 
yCTaHaBJIMBaeTCH 10 HeCKOJIbKO pa3HOBpeMeHHOMYy YyracaHHiO CpOClIMXcA 3e 
peH KBapua. Takve «3epHa» MOXHO Ha3BaTb MeTaMOpdH30BaHHbIMy. 

IIpu cubHOM MeTaMOpdv3Me KaCTOreHHble 3epHa NOJIHOCTbIO NepeKpHCTaul 
JIM3OBbIBaIOTCA HW OOBISHO OOPasylOT KPYNHOSCPpHUCTHIM arperaT c YepTaMH XKHb 
Horo KBapi{a WIM KBaplla, UMeloulero KpuCTasMIOOMacTHYeCKHH XapakTep C ACH 
Pa3JIM4MMbIM YJJIMHeHHeM B OAHOM HallpaBJleHHH. Takolt KBaplL ABJIAeTCA YK 
MeTaMop@uyecKuM, NepBHYHad MpHpofa KoTOporo 6e3 HccleqoOBaHHA aHaJol 
THUHBIX MOPOA, HO Oovlee cao MeTaMOp*Uu3OBaHHbIX, He MOXET OBIT Cc JOCTO 
BePpHOCTbIO Olpesesena. K MeTamopuyeckuM 3epHaM KBaplla JOJDKHbI ObITb O 
HeCeHbI HM Take, KOTOpble 3aMelaioT Apyrve MHHepaJbl. 

CnauBaHve WIM cpacTaHHe HeCKOJIbKUX KBapIeBbIX 3epeH B OHO saTpyil 
HACTCA IPH HaMMGHH OOBOAKMBAIOUILeLo 3epHO IeMeHTAa: PIMHUCTOTLO, YrIMCTOFOL 
KapOoHaTHOro HIM XKesesHcTOro. : 

B nopoqax Hw kHerO HM BepXHero OTJeNOB KNaCTOreHHbIe KBapLeBbIe 3epH 
MMeIOT pasMeppi OT 0,01 go 3 MM. 

B BepxHem OTJeme KPHBOPOXKCKO Cepu HSBECTHBI MeTarpaBeNMTbI H MeT 
KOHTIOMepaTbl, FraJIbKM KOTOPbIX IIpecTaBJIGHbl TOHKOMOJIOCUATHIMH Kees 
CTbIMM KBaplUMTaMu cpefHero oTyena. TanbKHY WeMeCHTHPOBaHbl XKeJICSHCTHIM | 
KBapUeBO-2KeJIeC3HCTLIM) MaTepHaJIOM. XapakTepHO, YTO 9TH TasibKM CJIOMKEHE 
aJICBPUTOBbIMH 3epHaMU KBapila, a c Nepu*epHu, B TeHAX aBJIeEHHA y HUX Ha 
Omoqaiorca Oosee KpYMHble, MpH3sMaTHYecKoro raOuTyca MH cTebebYAaTO 
opMpbl sepHa kBaplla, MeTamMopduyeckoro renesuca (puc. 2). IIpoucxo 


Tak Ha3bIBaeMble «pOroOBHKOBbIe» MpOcnolKU B CaHWax cpeqHero oTyeW. 
MpeAcTaBAOT coOo KBapIHTb, MHOra C JOBOMbHO ACHO V3MeHsHOULMMHC 
PasMepaMH aJICBPUTOBbIX 3epeH OT Je%Kayero K BUCAYeMY OOKy, HW NOSTOMY M0, 
MHKPOCKONOM MO%KHO pa3sIH4aTb COMKU, OTMMYAIONLHeECA pasHol 3epHUcTOCcTEIA 
QTO Ke OTMeYaeTCH H B >KeNeSHCTEIX KBapUUTAX. 
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Puce. 1. )KenesHcrblii KBapuuT. BuyHbl OKpyrvible THHAaMOMeTaMOpdu30BaHHble 3epHa 
KBapua. Huxomm-+, 28 X 
Pue. 2. )KemesncTbii MerarpaBemHT. BuyHbl MeTaMop*uyeckHe YyJJIHHeHHbIe 3epHa H 
KJIaCTOreHHble MosyOKaTaHHble 3epHa KBapua. HuKomn +, 28 X 


Puce. 3 Puc. 4 


Puce. 3. )Kenesuctblii KBapwuT. BugeH mpocmoeK TOHKO3epHHcTorO KBapla, OoraTblli pyd- 
HbIMH MHHepasamu. HukouwH--, 50 X 
Puc. 4. )Kenesuctsili KBapuHT C OCTPOYrOJIbHbIMH 3epHamu KBapua. Huxoau +, 300 X 
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Tina 2ese3HCTHIX KBapUMTOB cpequero OTIea, Kak U3BeCTHO, XapakTepHa 
Kas COMCTOCTb. Ona OOycHOBIeHAa TOHKO3eEPHUCTOCTHIO OOJIOMOUHOTO KBapla 
JHTMHYHBIM OOpasOoBaHHeM ocajKa. 
SameveHo, YTO B cao MeTaMOpUusOBaHHbIX 2KeMeSHCTHIX KBaplHTax ¢ IpH- 
2KeHHEM K PyAHOMY HIM CaHWeBoMy Mpocaoliky sepHucTocTb KBapila YMeHb- 
‘TCH, NPHYCM STO HE MOXKET ObITh OOSACHEHO Pa3sNMYHOH CTeMeHbIO NepeKpu- 
AMM3aHA aMop(Horo kpeMuesema (puc. 3). PasmM4nad 3epHHCTOCTh KBaplia, 
BUHMOMy, OObACHHeTCA Auppepenunalueli OGOMOMOUHOrO OcaqouHOTO Ma- 
Mala OT aJleBPpHTOBOFO AO MeHTOBOLO, TeM Oosee, YTO ANA CMaHWeBbIX Npo- 
HKOB KPHBOpOXCKHMH TreosoraMu MpH3Haerca KJacTOoreHHoe MpovcxorxKye- 
. C STOH TOUKH speHia pyAHbIe COHKH Cc pasMepaMM KBaplleBbIX 3epeH 
0,01 MM MoxHo cuHTaTh OOpasoBaHuAMU cyOaseBpHTOBO! 3e€PpHHCTOCTH. 
IIpu n1oxo copTHpoBaHHOCTH MaTepHasa MOMOCYaTOCTb CTAHOBHTCA MVIOXo 
yaKeHHOH. I]n0xo BbIpaxkeHa MOMOCYaTOCTb B MOpoqax «poroBuKoBo-necya- 
TOroO» TOPH30HTa BepXHero OTJeNa, re HaOWaeTcCA NWOXad COpTHpoBaH- 
Tbh KBapleBbIX 3€peH, HMeIOW{HX pa3sMepbi OT 0,01 yo 2—3 MM, HeyeTKaH 
OCYaTOCTh HW Y «JPKECNHJMTOBHAHBIX POFOBHKOB» cCpefsHero OTAeNa, re 3ep- 
‘TOCTb KBaplia KOJIeOueTca OT 0,01 go 0,3 MM. 
Peqko B 2KeJle3HCTbIX KBaPUMTaX cpeqNero OTJema BCTpevaioTca CIOLKU, 
MKCHHbIS OCTPOYPOJIbHBIMH MeJIKO3CPHHCTbIMH aJIeEBPHTOBbIMH 3€pHaMH KBap- 
_4TO YKa3bIBaeT Ha HX ABHO KJIaCTOreHHY!O IPHpOy HM TpaHCHOpTHpoBKy BO 
elleHHOM cocTosHuH (puc. 4). CpeqHe- uM KpPyMHOsepHHcTbIe asleBpuTOBbIe 
Ha OObIYHO HMeIOT yrsOBaTble (POpMbI, MOUTH Ges CIeAOB UX OKATaHHOCTH, 
BCTpeualoTcd HM MOulyoKaTaHHble KBapleBble 3epHa. 
O06 o610MOuHOM MpovcxoxK eH KBapila TOBOPAT TakxKe OTACbHbIe CONKH 
JI€3HCTbIX KBapPUHTOB, [pecTaBieHHble MeTaOpeKYHAMH. OHH CBHJeTeJIb- 
VIOT O TOM, ¥TO elle NO COeM EOI AIEBPHTOBbIC OCAIKH KeJIe3HCTO-KBap- 
s30ro CcOCTaBa ObWIH caOO IeMeCHTHPOBaHb! HM IPHAOHHBIMH TeYeHHAMH MHOrya 
IaMbIBAJIHCb HM BHOBb OTJIaravIWCb, WeEMCHTHPYACb MKeJIe3HCTbIM WH KapOo- 
-HBIM MaTepHaJIoM, OOpa3sya BHYTpuCcOeBbIe OpeKuHH, MWO3qHee MeTamopdpH- 
}aHHbIe. : 
B CakcaraHckol Nosloce uacTo BCTpevaloTcA CJIaHIbI WH KBapLHTbI C MpocsoH- 
AM TOHKO3CPHHCTHIX KapOOHATOB C KaCTHYeCKHMH 3epHaMH KBaplla. Ecre- 
CHHO 3aKJIOUNTh, UTO ECM KapOOHaTHI NOce MeTaMOpsH3Ma MpHoOpewJM TOJIb- 
TOHKo3epHucToe (0,003—0,02 mm) ctpoeHve, TO KBapl, Kak 3HaYHTeJbHO 
lee YCTOHUMBEIH MHHepad, MOF COXpaHHTb, H B ACHCTBUTeIbHOCTH COXpaHu, 
MM KJIACTOreHHbIM OONMK Ha OObUIMxX Momaqax KpuBopowbs. 
B xenesHbix pyax yxKe OnpejeJIeHbl KaCTOreHHble 3epHa TAKMX MHHEpasioB, 
< PyTH, aHaTa3, JHCTeH, TYPMaJIMH, rpaHaTbl, SMMAOT M Ap., KOTOpble CUH- 
OTCA YHACJIENOBAHHBIMH OT 2KeJe3HCTHIX KBapWuTOB (°). Tlostomy ecTb OCHO- 
iHe JlyMaTb, UTO HCXOAHBIM TeppHreHHbIM MaTepHaJIOM JIA OCaOUHBIX TOpog 
MHETO WM BepXHero OTJeJOB CYKUIM He CTOMbKO OOJIOMKH MarMaTH4ecKHX, 
WIbKO OCAJOUHbIX H MeTaMOPH30BaHHBIX NOpO, B TOM YHCIIe CaHUeB, *Ke- 
SHCTHIX AJICBPOJIMTOB, KJIE3HCTLIX TeCUaHHKOB M KBapILMTOB Ooslee ApeBuero 
spacta. ; 
HeckoubkKo 3arayOuHbIM ToKa ocTaeTcA KBapll, Cilaralouluu CypryyHo- 
ICHbIC MpPOCOHKU B TaK HaSbIBAeMbIX KPaCHO-MOJIOCUATHIX «/KECIMJIHTAX». 
2cb KpacHble KBaPUHTOBbIe MpOcIOHKU COXAKeHbI 3epHamMu Jo 0,02 MM, T. e. 
IM4HHAa KBapleBbIX 3epeH MeHbIle TOMMMHEI NeTporpapwyeckoro msupa. 
aplleBble 3epHa HMeIOT OObIMHO OOadHOe yracaHHe, H B CBASH C MaJIOH TOJI- 
HOH 3epeH co3faeTCA JO*KHOe BMeVaTIeCHHe 3alIbIeHHOCTH KBaplla MeJIbual- 
MM UellyiikKaMH reMaTHTa, B TO BpeMA Kak OoOJIbIaA YaCTb STO PYAHOH UII 
sMOIOKeHa Ha Nepudepuu KBapleBbIX 3epeH. OMHAaKO He HCKJIOYCHA BO3MO2K- 
Th OOPa3OBaHHA STHX MpOCMOMKOB 3a CYeT He TOJIbKO KaCTOFeHHOTO, HO 
Ke HM OpraHOreHHOrO KpeMHe3eMa, KOTOpbIli pH MepeKpUcTasM3aulHN, elle 
qMareHeTHYecKy!O CTaHiO, MOr 3aXBaTbIBaTb SCPHBIINKH OKHCJIOB *Keesa. 
3ameyeHo, TO KJIACTOreHHble (OPM! 3epeH KBaplla YaCTHYHO yTPayHBaloTcA 
<YMMHHPTOHUTO-pHOeKHTOBDIX KBapWUTAaX, HO MOJIHOCTbIO KBapll TS a 
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JIU30BaH B STHpHHOBbIX pOropukaX CeBepHOli yacTH KpuHBopoxKbA HM B KBapy 
Tax Cc 3eleHOli poroBpol o6MaHKOH us JloncKoro oBpara. 1 

JlopobHO XOpowlad COPTHPOBaHHOCTh, COBepWeHHaA yKsIaqkKa OOJOMOUHO 
MaTepHasla, CIpeCCOBbIBaHve HM YaCTHUHad NMepeKpHcTaJMMsaynA NOpod Mf 
MeTamMopdu3Me 3aTPyAHAIM paciO3HaBaHHe aJIeBPHTOBbIX 3epeH KBaplla, Ki 
TOPbIMH CJIOMKeHbI XWKeNesHcCTbie KBapUHTbl cpeyHero OTena KPHBOPORKCK( 
cepHH. 


Tlocrynusio 
25 V 1956 
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Hornager Akayemun nayx CCCP 
1957. Tom 112, Ni 2 


MAJEOHTOJIOTH A 


B. E. PAPYTT P 


0 HOBOM HCKOMAEMOM CJIOHE — PHANAGOROLOXODON 
MAMMONTOIDES GEN. ET SP. NOV. C KABKA3A 


(IT pedcmaeazeno axademukom E. H. Ilaeaoecxum 1 X 1956) 


B Vcropuko-Kpaesegqueckom mysee r. Kpacnoyapa xpanutca yepen HCKO- 
MOrO CJIOHA, HalieHHbIli Ha ceBepo-3anaqHoM KapKase. ror yepel m0 Mop- 
JOPHYECKHM OCOOCHHOCTAM CHJIbHO OTIM¥AeTCA OT YepeNOB BCeX H3BeCTHBIX 
OHOB, KaK HCKOMaeMbIX, Tak H COBpeMeHHBIX. MbI CYHTAaH BOSMOXKHBIM OMNH- 
Tb erO KaK THI HOBOrO pola H HOBOTO Buya*. 


Cem. CJIOHbI—ELEPHANTIDAE GRAY, (1824 


Pow, Pih:atag orod'o xo don “gen. nov.=" 


Tun pojga: P. mammontoides sp. nov. Cepepo-3anaqupit Kasxas. 
AKHUH WieHCTOWeH — BepXHHHM mMIMOUeH (?). 
WuarHo3 po a: yepell C OTHOCHTEbHO HH3KHM KYIOJIOM, HMeIOULUM 
BepliHHe riyOokylo ceAIOBHAHY!O BiaquHy. SaTpimouHble SOyrpb (MapHble 
MIYKJIOCTH, CHMMeTPHYHO pacmosox*KeHHble WO OO€MM CTOpOHaM MJIOCKOCTH 
TbIIKa) BbIparxkeHbI cmado. [lopepxuocTb 6a WHpOKasA, HeECKOJIbKO BOrHYTad 
PpOJOJIbHOM (CarHTTaJIbHOM) HalipaBsIeHHH HW pOBHasA B MonepeyHoM (TpaHcBep- 
JbHOM). Hajraa3Hu4Hble OTpOcTKH (processus suborbitalis ) pasBuTr c1a6o, 
JI€CTBHe Yero WIHMPHHA Yepena B STON OOMACTH MeHbIe, YEM WIHPHHa B 3aTbl- 
. Hocopoe OTBepcTHe IWIMpOKoe Cc 3a0CTPeHHBbIMH, HeCKOJIbKO OMYIeCHHbIMH 
u3 yruiamu. HocoBpolt poctpyM c1a60 BbICTYMaIollWH OTHOCHTeJIbHO MIOCKOCTH 
ja, IIMpOKHM B OCHOBaHHH, OBaJIbHBIM B CCYCHHH WH 3aKPyIJIeHHbIM Ha KOHIe. 
pefueocTHble KocTH (praemaxillare) X-o6pa3HoH (bopMbl, T. e. Cy2KeHbI 
SOKOB B CpefHel cBoeli YacTH. BuBHH CHJIbHO H30PrHYyTbI 10 clMpaJH. 
Kopenubie 3yObl HH3KHEe HW IIHpOKHe (OTHOMeHHe BbICOTbI KOPOHKH K ee JIMHe 
9%; OTHOWeHHe IMPHHbI KOPOHKM K JmuHe Jo 54,9%). Uncno macnn, 
cTaBiaioujux 3y6, qua M® = 10. Uactora naacTuH (YHCIO NwacTHH, MpHuxo- 
muxca Ha 10 cM x*eBaTesJIbHOM MOBepXHOCTH 3yOa, NeplleHAMKYJAPHO K Mwla- 
wHamM) juan M> = 6. @Murypbl CHAHHA IaCTHH BbIpaxKeHbl MO THNYs 
KOBbI€ OKpyruible, cpeqHAA mposomropatas). I]nacrunbl Oomee crepTble, Xa- 
IKTEPH3YIOTCA HaIHYHeM B MeJ\HaIbHOM YaCTH %KeBaTeJIbHOM MOBepXHOCTH 
OOJIbINHX paciiupeHuli (MOKCOB). IMaJIb OTHOCHTeMbHO TOHKaA (0,20—0,25 cm). 
poeHve NOCTKpaHHaJIbHOrO CKeseTa HeEH3BeCTHO. Cy MO pasMepam Yepera, 
qanagoroloxodon Obl HeECKObKO MeHbIUe COBpeMeHHOrO WHAMCKOrO CJIOHAa 
Mephas maximus L.). 
“Cpapynenue co cnoHaMH Apyrux pogos. Ilo crpoennio 
pema sce Elephantidae moryr Opirb pa3fesleHbI Ha Be OCHOBHbI€ Ipylmbl. 


* Aprop mpHHocur cBoio Gnarogapuocrs H. B. Aupumosy, E. H. IpuxoapKxo u ®. B. Ha- 
30B0H 3a 0OesHOe paspelll2HHe OOpabaTbIBATh KOMCKUMH MO WCKOMAeMbIM XOOOTHDIM H 3a 
MOUjb, KOTOpad Oblma OKa3aHa B Mpowecce sToM paodorsl. 

** Or ya3BaHHA ApeBHe-rpeyecKoro ropoya @auaropua, uaxogusuteroca B VI—IV Bp. 
H. 9. Ha a3HatcKom 6epery Bocopa Kummepniicxoro (TamancKuit mosyocTpos). 
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1. Bepurmua yepena nepéceyena B MpOJObHOM HallpaBJIeHHH Ce/IOBHAE 
pnayunolt. [IpequemocTuble KOCTH IpAMOYrOJbHOH Ws TpallelwMeBuNHON Pop 
Bupun ca6o W30rHyTble, MOCTAaBJICHbI MapasWIeJIbHO Apyr Apyry WH pacxofAT 
B CTOPOHBI NO HeKoTOppmM yraom (pogbt Loxodonta, Hesperoloxodon, Palag 
loxodon, Hypselephas, Platelephas, Elephas). : 

2. Bepmmmua yepena 3aocrpennas Oe3 ceMOBHAHOM BIaQMHEL. TIpeque snot 
nble KocTH X-o6pa3Holi opMbI, OMBHH CHIbHO M3OrHyTbl M0 cnupaH (po 
Archidiskodon u Mammonteus). 

Uepen Phanagoroloxodon HeceT Ha BepINHHe XOPOMIO BbIParKeHHY!O Cefy 
BHHY!0 Blaguuy (cM. puc. 1). Ilo sromy MpusHaky OH MOxKeT ObITh COMM 
co cloHamu 1-4 rpynmbl HW Mpexye Bcero c Hi 
peroloxodon. Cxogcrso c Hesperoloxod 
ocoOeHHO OOHapyKMBaeTcaA B PopMe H CTer 
HH pasBHTHA 3aTbVIOUHbIX OYrpoB, Hasrad 
HHYHbIX OTPOCTKOB HM HOCOBOrO poctp 
Ma. OqHako MO CTpoeHHIO IpeyeJOCcTHE 
KocTelt (MMerollux X -o6pasHyio Popmy) u OF 
Heli (cHIbHO w30rHyTEIxX) Phanagoroloxod 
OTHUaeTCA OT STHX CJIOHOB H COMM KaeTCS 
lpeAcTaBuTeaMH 2-H rpynnbl (poge Are 
diskodon, Mammonteus). | 

Cxoj{cTBO c NpecTaBHTeJIAMH OOeHX rpy! 
CJIOHOB OOHapyKUBaeTCA TAKKE HB CTPOeH 
3y60B Phanagoroloxodon. Tak xapaxTep ¢ 
AHUA TlaCTHH BbIPaxKeH y Hero no THY - 
WH COOTBeTCTByeT TakOBOMy y Hesperolox 
don. Uro xKacaetca aOcOJIOTHBIX pa3Mep 
3y6oB Phanagoroloxodon, ux mponopun 
KOJIHUeCTBA IIaCTHH WH WX YacTOThI, a Taks 
TOJIMLMHbI 9MaJIM, TO 10 STHM MpH3HakaM O} 
MOryT ObITb COJIMKeEHBI Kak Cc 3yOamu He 
peroloxodon, tak u c Mammonteus; 3y6 
Puc. 1, Uepen Phanagoroloxodon 5C&% 9TAX* CHOHOR Xapakrepusyitcs Ig 
mammontoides gen. ef sp. nov. OAMHAKOBbIMH UMpoBbIMH MOKasaTeJAMu. 
Buy cnepegu. WUctopuxo-xpaeper- Takum o6pa30m, Phanagoroloxodon 

yeckuh mysew Tr. Kpacnogapa"” CBOHM MOpoJIorHyecKHM MIpH3HakaM (uvepe 

OMBHH, KOpeHHbIe 3yObI) 3aHHMaeT COBepIt 
HO OcOO0e MeCTO B CHCTEME CJIOHOB; STO XKHBOTHOe OOJaaeT CBOeOCOpasHbIM 
YeTAHHeM TIpH3HakOB, COJIMKAIOMLUX ero, C OMHOM cTopoub!, c Hesperoloxod 
ac Apyrou,— c Mammonteus. 

CoctasB pojga. M3zecten ofuH Buy — P. mammontoides. 

Teorpagbuyeckoe pacnpoctpanenue po a. Cepepo-sané 
Had dacTb Kapkasa (TreppuTopua 6. Ky6aHcKolt o6mactTn). 

Teonoruyeckut BospacT pox a. Hwxunnit meiicrouen, Be 
MOXKHO CaMble BepXH IWIHOWeHa. 


' 


Phanagoroloxodon mammontoides sp, nov. 


Tun B44 a. Henonnpm yepen camku (?) cM*u M® Ges nuxuelt vemt0c! 
Kounexnua Mcropuxo-xpaepequeckoro mysea r. Kpacnogapa (puc. 1, 2, 
Kpacuoflapckui Kpali (repputopusa 6. Ky6ancxolt o6nactu). Hwxuult nuelte’ 
Il€H, BO3MOXXHO BepXHHH MVIHOLeH. 

WZuaruos Bua. Tor xe, TO H AA porta. 

Sameuanusa. Kopennpie 3y6nt Phanagoroloxodon o6napyxxupa 
CXOJCTBO C 3yOaMM CJIOHOB Kak Hesperoloxodon, tak 1 Mammonteus. 

Han6Ooubuiee cxofcrso 3y6nt P. mammontoides umeror c 3yOamu H. an 
quus WM OM3KHMM K HeMy (OpMaMH, C KOTOPbIMH UX COMMKAeT OMHAKOE 
WHMCIO MacTHH, UX YacToTa, XapakTep CAHAHUA WacTHH M TONULMHAa 3MaJ 
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Puc. 2. Kopenupie 3y6n1 Phanagoroloxodon mammontoi des gen. et sp. nov. 
a—npapei M®> (xeBaTedbHad MOBepXHOCTb ToOBpexKeHa), 6 —npaBbli M> 
Vctopuko-KpaepeyyeckHi MyseH r. Kpacuogapa 


1H, T. 112, Ne 2. Tapyn 


qHako oT syOoB TunuyHoro H. antiquus sy6n P. mammontoides ormmuarorTca 
pee MeJIKHMH pa3sMepaMH, OOvlee WIMpOKOM HM HH3KOI KOpoHKOli. B 9TOM OTHO- 
enuu P. mammontoides nanomunaeT Oovlee ApeBHUX mpecraBuTeseli poya 
esperoloxodon, uem H. antiquus. - 

| [pu cpasuenun sy6os P. mammontoides c npegcrapuressmu poza Mammon- 
uS Ha OCHOBaHHH TakHX MoOKasaTeveli, KaK pa3Mepbl, KOJIMYeCTBO MwacTHH 

MX YacTOTa H TOMMHHA SMAI, STOT CJIOH MOXET ObITh COIMKeH c M. trogon- 
erii. 

Peorpa duyeckoe pacnpocTtpaneuHuHe H reonorunu- 
eckKHHM BOSpacT BH Ja. To xe, 4TO H AH, poga. 

MatTepuad. 

a. Uepen camku (?) c M4 u M® 6e3 HuxKueli YemocrTH; KOmeKIUA McropuKo- 
JaeBeueckoro Mysea r. Kpacnogapa. Ilo qanHbim Mysea, Yepen nalijyjen Ha 
-ppuTopuu 6. KyOanckoli o6nactu wu nocrynua B 1908—1911 rr. (pune. 1, 2,a). 

6. IIpappiit BepxHuii M® c uacTbIO BepxHe¥emOcTHOH KocTu (maxillare). 
ousekiuua lcropuKo-Kpaepegueckoro Mysea r. Kpacnogapa. Tamancknit no- 
yocTpoB, pation ct. CenHokt (1944 r.) (puc. 2,6). 

B. Jleppiii Hw@KHHM M,. Konmexuua Taneoutromoruyeckoro uuctutyta AH 
GCP Ne 1249 —65. TamManckuit nosyoctpos, paiion cr. AxTaHH30BcKOll. 

Pog Phanagoroloxodon Bejer, 10-BuuMoMy, cBoe Hayao or Hesperoloxodon, 
KOTOpbIM ero COJIMKaeT PA CYIMICCTBCHHBIX KPAHHOJIOTHyeCKUX MpH3HaKOB 
TpoeHHe BeplIHHbI Yepema HW HOCOBOrTO pOcTpyMa, CTeNeHb pa3sBHTHA 
Ar la3HH4HbIX OTPOCTKOB H 3aTbIJIOUHBIX OyrpoB) H COMM XapakTep cTpoeHuA 
PCHHBIX 3yOos. 

Hasuune y Phanagoroloxodon npu3Hakos, xapakTepHbIX 1a poqa Mammon- 
us (PopMa OuBHeH, MpeyeIOCTHBIX KOCTel H HOCOBOrO OTBepCTHA, HEKOTOpBIe 
S0OCHHOCTH B CTPOCHHH 3YO0B) He CTaBHTCA HAMM B 3aBHCHMOCTb OT pOJCTBAa 
9Tou rpynnou. Mpr nojaraeM, 4TO BCe 3TH KMAMOHTOBHIe» IIPH3HaKH BO3HHKJIH 
Phanagoroloxodon KoHBepreHTHO B pe3yJIbTaTe IPHcnocoOseHHA K OOHTAHHIO 
yYCJIOBHAX, CXOAHBIX C TAKOBBIMH TPOrOHTepHeBa CJIOHA H MAMOHTA. 

«MaMouTosple» 1pH3Haku Phanagoroloxodon o6Hapy2KHBaloTcs HM€HHO B TeX 
TilesaxX ero Yepelia, KOTOPble HCIbITbIBAIH Ha ceOe HeMOCpesCTBeEHHOe BOSseH- 
TBHe BHeIUHeH cpebl; H3MeHeHHIO T1OABeprauucb OpraHbl, HFparollue PpOJb 
PH AOObIBaHHU NMI H ee NepexKeBbIBAHHH, T. €. OHBHH H KOpeHHble 3yOnl*. 
3MeHeHHe Ke (OPMbI OHBHEM BbIZBAaJIO, B CBOIO OYepeb, HEKOTOPOe H3MeHeHHe 
pHJslerarouluX K HHM OTJeJIOB Yepella: MpeAYeOCTHbIX KOCTeH HM HOCOBOrO OTBep- 
THA. 

Ha Teppuropuu cepepo-3anaquoro Kapkasa, rye Obl oOOHapyxeH Phanagoro- 
»xodon, HalifeHbl Tak2Ke MHOroOuHCJIeHHbIe OCTAaTKH TpOrounTepHeBa CJIOHA 

MaMouTa. Tak, HallpHMep, OCTaTKH BCeX STHX CJIOHOB H3BeCTHbI B COCTaBe 
amMaHcKol dayupi (°°). BnowHe BosMoxHO, uTO Phanagoroloxodon cymecrso- 
ail Ha TaMaHcKOM MOJlyocTpoBe, KaK HW B HEKOTOPbIX Apyrux Mecrax KapKas3a. 
OHO BpeMA Cc TPOrOHTepHeBbIM CJIOHOM HJIH C MaMOHTOM. 


SoosuormyecKHii HHCTHTYT TocrynmH10 
AkaylemuH HayK CCCP 21 1X 1956 


WHMTHPOBAHHAA JIATEPATYPA 
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_ * Mbt yKagpipau panee (1-4), ¥TO MAMOHTbI, M0-BHAMMOMY, HCMOIb3OBaJIM CBO CIHPasIbHO 
IOTHYTbIe OUBHH WIA JOObIBAHUA NMI U3-MOA cHera B 3HMHee BpeM#; Ha BCeX XOPOLIO COxXpa- 
{MBUIMXCA OHMBHAX 3THX CIOHOB ObIBalOT 3aMeETHbI CTepTble yYaCTKH — «30HbI CTHPaHHA». 
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YHTOMOTH,; 
B. A. BPOJCKHH 


PACMPEEJIEHHE PHBOHYKJIEMHOBOH KHCJIOTbI 
B 4UYBCTBUTEJIbHbIX HW JBUrATEJIbHbIX HEPBHbIX KJIETKAX 
mo JAHHbDIM WHTOSOTOMETPHU : 


(IIpedcmasaeno axademuxom Hi. H. II manveaysenom 22 1X 1956) 


Visyyenue MopoOrHH HepBHOM KJIeTKH MpHBeNO K MpeAcTaBeHHo, YI 
OCHOBHBIM MopdboJIorHyecKHM KPHTepHeM @YHKUMOHAbHOrO COCTOAHHA Helpt 
Ha ABJIAeTCA THPPOHA, HM cyOcranuna Huccaa,— 3aKOHOMepHO NOABIAIOULMeC 
B (HKCHPOBaHHOM HeEpBHOM KJeTKe CTPpyKTYpbl, BU H KOJIMYeCTBO KOTOPbIX Pesk 
MeHAIOTCA B MaToOuOrHyeckHX ycnoBuAx. Ene B KOHWe Npomwioro Beka THrpo 
Obl OMHCaH Kak «HyKJeoambOymuH» (+). OqHako TOMbKO 3a MOcMeqHHe 15 
OblIO TOUHO yCTaHOBJeHO, 4TO B COCTaB THrpoua BXOAUT pHOOHYKJeMHOBA 
KucsoTa (* *) u Obl H3y4eHbI [pyrve BeljecTBa, OOpasyromlve riblOKku Huces 
(*}). Taxxe TouIbKO B MocuIeqHee BpeMaA C TOMOMIbIO HOBbIX MeTOOB Jemarore 
TIOMbITKH BbIACHHTb, CYMIECTBYeT JIM THTPOH B XHBOH HEPBHOM KJIeTKe HIH 3T 
CTpyKTypbl — apTeakT duKcaluu. YAOBMeTBOPUTeJbHbI OTBET Ha STOT BOTIpC 
emule He Halijeu. [plOKH THrponsa OblIH OOHAPyXeHbI MPH NOMOLLH Pa30Bo-KOl 
TpacTHOrO MHKPOCKONa BMepeXUBaIOMHX HEPBHBIX KleTKaX (7”) H Ha mpenaparai 
(PHKCHpOBaHHbIX 3aMopaxuBaHHem (1*). Ho xMBbIe HepBHbIe KseTKU in vitt 
B yJIbTpapHOeTOBOM MHKpOcKone TOMOreHHB! (1%). 

TakuM oOpa3oM, B HacTosimee BpeMA, KaK HM 20 seT Ha3ajl, MpaBomMepH 
Ba pecTaBeHHA O IpMpose THrpOwa HeEPBHBIX KeTOK: 1) THrpouy cymec’ 
ByeT B XKHBOM HEPBHOH KJeTKe B BUC OTTPaHHYCHHbIX OT OCHOBHOM Maccbl LMT 
la3Mbl CTpyKTyp HW 2) THrpouy — apTePakT uKcal\HH, *KUBaA HepBHaA KJe” 
Ka COBepleHHO TOMOreHHa, a IvIbIOKH THTpOHa MOABAAIOTCH TObKO Mp 
MOBpeXJeHHH HeHpoua (B TOM YuCIe MH Mph PuKcal\uu); HanOomee NOMHO 31 
TouKka 3peHua pasButa Bb. HU. Jlappeutbesbim u ero yyenukamu (1538), 

Iletb HacToameH paOoTbl — BbISCHHTb MpH MOMOMM MeTO,a IMTO*OTOMe’ 
puu XapakTep pacMpeyeweHHA pHOOHyKJeHHOBOH KucTOTH! (PHK) B HepBHe 
KeTke. PHK — ocnosBuoli xuMMueCKHH KOMMOHeHT THTpoHsa, onpese AION 
lO MH€HHIO MHOPHX aBTOPOB, PyHKUMIO THF POU Ja UH ero OTHOMEHHe K eae 
Hsyuaa pacnpegetenue PHK B kmeTKax Cc XOpollO BbIpaxKeHHbIM THrpoHsO 
MO?KHO BbIACHHTh XHMHMYCCKHE pa3sIHYHA Mey THPPOMAOM HW OCHOBHOH Macc 
IHTONA3MbI HelipOHa-M, TEM CaMBIM, CjleJlaTb BbIBOA O Mopdosoruyeckolt aa 
qe Turpouza. | 

J[iit UcceOBaHHA HCHO/b3OBaH YJIbTpapHoNeTOBbIli MHKPOCKO!, HOSBOJLAK 
IWHit C OOOH TOUHOCTHIO ONpesedAtTh PHK no normomenuto elo yapTpadui 
JICTOBBIX Jyvel C AMHOM BOwHbI 265 Mu. MonoxpomaTuyeckHe JY BbIe ATH 
AupppakyHoHHOK pemerKol. M3mepenua mpopoyusiucb Ha (PuKCHpOBaHHBi 
KJIeTKaX C YeTKO BbIPaxKeHHbIM THrpouoM. PuKcaTopbl: cuuptT—dopmaat 
(1 : 9) AhopmaiuH—cnupT— yxkcycnas Kucuora (3: 1 : 0,3). Ina H3yYeHHA BE 
OpaHbl MOTOHEMPOHbI CNMHHOFO MOsra HM KPYIHble KCTKH CHMHAJIbHbIX TAHrVIHe 
Kpbicbl. B stux KleTKaX, 10 BU3yambHOl OWeHKe rucroxumukos, PHK cocpey 
TOYeHA TOKO B ruiblOKax Turpoufa (', 1). Jlna usmepenuli KONWeHTpally 
PHK mpumenen MeToq nocmeqoBatesbHoli @otomerpun (2°, 24). | 

IIpununun ananusa PHK B nacrosmelt pa6ore TakoB: cpaBHUBaloTcA KPHB 
NowepHeHAA OAHOFO HM TOrO we yUacTKa WMTOMMA3MbI AO HW oce yRanenua PH 
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| 21 
vei PHK cm. (*1)). Pasuuia B NOrsmoWjeHH onpesesuT onTHYecKyt10 
THOcTh PHK na usmMepeHHoM ceyeHuu KsleTKH (puc. 1). Ilo onruyeckoit nmot- 
TH MOACUNTHIBaeTCH KOHWeHTpanHaA PHK (7°, 2%), 
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: Cevenue knemku (ft) 


Puc. 1. Onpeyemtenve KOHIeHTpalHH BeleCcTBA BAOIb CCUCHHA KJICTKH: , On Cie 

TibiOKH THrpousa; a’, 6’, ¢’— NHK KPMBbIX TOuepHeHHA, BBepXy — KPHBad MO- 

yepHeHuA YyuacTKa WHTOMMA3Mbl C rablOKaMu a, 6, 6 (Hauano H KOHEI, — BHE KJIeT- 

KH); BHH3Y— KpHBaxd MovepHeHHA TOTO We YuacTkKa WHTOMIAsMbI MOCTe yasieHuw 

PHK; a’’, 6’, «’— mmku KpHBOH OMTHYeCKOM MMOTHOCTH —— KOHIEHTPallHH, COOT- 
BETCTBYIONLHe PbIOKaM A, 6, ¢ 


OTOMeTpHA MpOBOAUacb Ha PerHCTpHpyYIouleM muKkpodbotometpe M®-4. 


puHa eH, orpanwuuBaiomlel ms00paxKeHke, nloyOupanacb cousmMepuMoli 
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C HavMenbluleH paspellaemoll MMKPOCKOIOM cTpyKTypoH. BcmeyctTBue sTO 
omMOKa 3a CYeT HepaBHOMepHOCTH pacmpefereHHA BelecTBa MpHOM Kawa 
«x nymo (74). Apyrne ommOKH He MpeBbIluau +7%. AnamH3 KOHUeHTpall 

*™% PHK mpopegzen no 60 ceyeHus 
Momoneupouel Knemku enunanbholX 25 MOTOHEMpOHOB HM 20 KpyIIHI 
eanenued KJe€TOK CIIMHAJIbHbIX TaHrviHe 
Jia u3MepeHHii BblOupanu 
yuacTKH C YeTKO OTTpaHHYeHHE 
THIpOHOM. 

Ha pwc. 2 M0Ka3aHbI HeKOT 
pble KpuBble KoHUeHTpauuh PH 
BJOIb ceueHua HelipoHa. M3 9TH 
Kak M H3 BCeX OCTAJIbHbIX KPUBE 
caeqyer, TO KoHLeHTpayuA PH 
Mexk]y TviblokaMH THrpousa pe 
KO CHWKaeTCH CpaBHHTeJIbHO 
ruiblOKOH, HO He afaeT JO Hyd 
ToJIbKO BTpeX H3 H€CKOJIBKHX € 
TeH M@€XKTHIPOMAHBIX  y4acrKe 
KOHICHTpauuaA paBHAacb HYdJi 
Bo Bcex OCTaJIbHbIX CJLYYaAX KO 
ueHTpauuan PHK mexyy rviblOK 
MH cocTaBuasta 0,4 — 0,8% u G 
Jiee. TOUHOCTh H3MepeHHH 1G, 
TBepxKaeTcA TeM, 4YTO BHE KJe 
KH KOHWeHTpauua PHK seer} 
paBHasach Hysio. B rapiOKe 
Turpouyza KOHUeHTpauua PH 
Puc. 2. Tipumeppt KpuBpix KonueHTpaunH PHK O6piia 1,5—5,5%. Kak  BUHJE 
BOOJIb CeCYCHHH ABHTaTeJIbHbIX WH YYBCTBHTC/IBHbIX Ha KPHBBIX, eHHHUHaA TJIbIOK 

Sree eee HeOAHOpoAHa H  cocTaBulek 

H3 MHOTHX MeHee H Oovlee N10 

HbIX 3€peH HIM MMeeT BHYTPH MosocTu, He cofepxanyHe PHK. Iro noyrsepx 

JaeT HaOmofeHHA MopdouoroB oO HeOHOpoOAHOcTH rubiOok Turponya (7%) 
HOBbIC JaHHbIe TO 9IEKTPOHHOM MMKPOCKONHM HepBHOM KJeTKH (**). 

M3 puc. 2 cneqyeT, 4TO YacToTa 
paciipeyeeHHA TMKOB Ha KDPHBbIX 0 Gre abiae ON? wnmencubnoce moznoujenlia <= 
KOHUeHTpallun PHK yerxo orsuuyaet- | lnaemae : Tuepoud 
CA Y ABHraTeJIbHbIX H YYBCTBUTeJIb- 

HbIX HEPBHbIX KJIeTOK. KpHBaa oTo- 

OpaxkaeT MopdoJoruio Turpousa B 

KJleTKe. Kpupble KOHUeHTpanult PHK 

C WHPOKHMH peKO pacnooxKen- 

HbIMH IIMKaMH XapakTepH3yIOT MOTO- 

Hel POHbI, B KOTOpbIX PIbIOKH THTPOH- 

a OObIYHO BeHKH HU OTCTABJIEHbI 

Apyr OT Apyra Ha 3HaUHTeJIbHbIe 

paccToxHua. Kpupble C Yy3KHMH, Puce. 3. IIpumep kpuBprx mouvepHenus (PHK | 
YacTbIMH MHKAaMH XapaKkTepH3yloT +6e0K) yuacTKOB WHTONMASMbI C 30HO! HHTE 
KpyIIHble KJI€TKH CNHHAJIBHbIX TaH- CHBHOrO MOrIouleHHs, pacno1oxeHHOH BHe ¢ 
rlHeB, PIbIOKU KOTOPbIX MeIKH H MAGI SAHAIOH TENOR ay 
TeCHO IpuseraioT pyr Kk Apyry. 

Anaiu3 kouyentpauuii PHK Byonb ceyeHua KleTKH NO3BONT yCTaHOBHT 
uTO TpaHMlbl MOTOHEMpoHa LIMpe OOnacTH, 3aHATOM Turponyom. Ha muor 
KPUBBIX (PHC. 3) MOXHO 3aMeTHTb, YTO MOYepHeHMe HaYMHaeT yMeHbIIATECA elt 
AO THrpoHsa. ITO cBuseTeNbcTByeT O TOM, 4TO NH6O MexAY rablOKaMn THrpou 
M rpaHHllel KleTKH, HOO BHE KJIeTKH, HO IPHMbIKaA K ee rpaHutiam, cynrec 
ByeT 30HA, COepKaulat Oe1OK B Oemee BBICOKHX KOHICHTPalluaX, UeM Me@XKI 
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Kouuenmpauun PHK 


~w™SS WKH 


Cevyvenue knanemku- 


THOe BenlecTBO TepeAHUX Poros cuMHHOrO Mosra. Muorga B 9Toli 30He yaeTca 
Hapy2xxuTb PHK B MHHHMasbHOM KOHIeHTpalnn. Bnepsble cyllecTBoBaHue 
AOOHON 3OHBI, CofeprKauell BemecTBa, KOTOPbIe COCTAaB/AIOT THTPOH, HO He 
TpevalorcA Bue HepBHOM kJeTKH, OTMeTHI A. JI. Wa6aqayr npn usyyenun 
MKOPeHa B Pa3JIMYHbIX HeHpOHaX HOPMAJIbHOM HepBHOL cucTeMbI (°). 
OTHOCHTeIbHad HerOMOreHHOCTb B pacnipeyenennu PHK (OTHOWI€HHe KOH- 
HTpauui: B riblOKe MexKy riblOKaMH) NPHOMMBUTebHO OMMHAKORA B U3y- 
HHBIX YUaCTKaX ABHTaTeJIbubIX WH YYBCTBHTeJIbHBIX KJeTOK. Ho mpu ouenke 
POMOreHHOCTH CuleyeT yueCTb, UTO CCJIH B KPYNHbIX UYBCTBHTeJbHbIX KJIeTKAaX 
4TH BCH WHTONMA3IMa 3alOJIHeHa YeTKO BUHbIMH PuIkJOKAaMH, TO B MOTOHELpoHax 
KMe yuaCTKH NPHXOMUTCA BbIOHPAaTb, TaK KaK HeMaJlad YaACTb KJICTKH 3aHATAa 
bIOKaMH, OTAe/IAIONLUMUCA OT POHA TONbKO CBOeli NOTHOCTHIO. Takum 06pa30m, 
1M HMeTb B BUY BCIO KJleTKY, HepaBHOMepHOCTb pacnpesesenna PHK B uys- 
BHUTCJIbHbIX KJIETKAaX OOJIbLIe, YEM B BHPAaTeJIbHbIX. 

) Takum o6pasom, B buKcHpoBaHHOH HepBHoit KeTKe PHK pacmpejesena 
3HJle CryWeHHli W paspexKeHHli, HO 3aNOJIHAeT BCIO WHTOMMAa3sMy 6e3 NpoMexyT- 
B. Her ocnopanuii npeynoaratb, YTO B XUBOIi HeEPBHOli KeTKe, re THTpOH 
paxkeH TopasO Xyxe, CyleCcTBy!IOT Apyrue OTHOWeHHA. Tak Kak 0 JaHHbIM 
WeCTBEHHOH rucToxumMuu (* 1°) ocTabHble XHMHUeCKHe KOMMOHEHTHI THrpo- 
a — aMMHOKHCJIOTbI B cOCcTaBe Oe€JIKOB, TuIMKOreH, Januybl WH depMeHTbI — 
ClipeyevieHbl TaKHM Xe OOpa3som, CuleLyeT NOJlaraTb, UTO THPPOHA ABMAeTCA He 
CTOAHHO CYINeCTBYIOWIMM OpraHOHAOM, a BPeMeHHBbIM CryleHHeM BelllecTB, 
(Py3sHO 3anOHAIOWLHX HeEPBHY!O KJIeCTKY. 


| Mucratyt MOpoOJOrHH 2xHBOTHBIX Tlocrynusto 
_uM. A. H. Cepepuosa 7 VIII 1956 
AxkayzemuH Hayk CCCP 
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THCTOJIOMH, 


JI. b. BEPJIMH 


rMCTOJIOTHYECKHE H3MEHEHUS KO)KM KPOJINKOB 
W MOPCKHX CBHHOK, BbISbIBAEMbIE TMTAHHEM HA HX 
KJIEWIEM! HYALOMMA ASIATICUM P. SCH. ET E. SCHL. 
(CEM. IXODIDAE) 


(IIpedcmaeneno akademuxom E. H. Taeaoecxum 16 VI 1956) 


HecmoTpa Ha Hamwune Oombuoro KONMYecTBa paOoT NapasMTOMOrMyeckol 
XapakTepa peaKI\HH TkaHell KOXKH B MeCTe MOCaAKH HM NATAHHA Keel U3ydeH 
HegocraTouHo (1, 7, 71°) w copceM HeT JaHHbIX 00 H3MeHCHHAX BO BHYTPeCHHH 
opraHax BCeACTBHe pesopOTHBHOrO JelicTBUA CJIOHbI NapasuTos. Llewbio HacTr 
auleli paOoTbl Ha epBoM 9Tame Oblio H3y4YeHHe FHCTOMOTHYeCKHX HM3MeHeHH 
KOXKU MOPCKHX CBHHOK HM KPOJIMKOB, BbISbIBAeCMbIX HHTaHHeM OOJIbIMX KOI! 
yecTs Kemet Hyalomma asiaticum P. Sch. et E. Schl. na orpanwyeHHOM y4ac 
Ke KOK. ComocTaBmeHve pa3sBuBalollelicd pH STOM peaKWHM TKaHel KOX 
C BOCHANHTeIbHBIMH H3MCHCHHAMH TeX Ke TKaHeH IPH pa3sJIMYHbIX 9KCHeP HME! 
TaJIbHbIX CNoco6ax HX MOBpexkJeHHA y IpecTaBHTesieH pasHbIX KAaCCOB MOsBi 
HOUHBIX (47°, 14-1”) jomKHO WaTb MaTepHasbl AIA CpaBHUTeJbHOH rMcToNAaToM 
THH KOXKH. : 

Bowpiiad YacTb ONbITOB MocTaBueHa Ha 12 kpomuKax u 13 MopcKHx CBHHKaX’ 
KopmsieHve KJleleH Npov3BoquIOCb MO MeTOAuKe HakJeHKu pyKaBa I. B. Ce 
JOKOBOH, No_po6uo onucanHouw E. H. Tlasnoscxum uT. C. Tleppomalickum (4 
BHYTpb pyKaBa Ha OrpaHHuuBaeMblii uM ydacToK Koxu (4 X 4 cM Y CBHHO 
u6 X 6 cCM.y KpOJIMKOB) MoMelasoch CBHHKaM 10 10 caMuoB H CaMOK kulellel 
KpouuKam — r10 50. Kpome Toro, 5 kpomHkKam u 5 CBHHKaM MpousBeyeHa Onis 
ocaKa OAHOro Camila HOAHOK camKH. B pasupie cpoxu (oT | cyToxk fo 4 mec 
KOKA C HCCeAYeMbIX yUacCTKOB — Cc KJlelaMu uu 6e3 HUX — dUuKCHpOBawaAc 
12% -M HeliTpabHbIM (OpMasMHOM, LeHKepdopMoJIoM Hauno Kapuya. 3aMBKa- 
B UWeNJIOMAMH,. WesONAun-Napapun WIM Napadun. Cepuu cpesoB TOuJIIME 
7—10u oxpauteHbl Obl H reMaTOKCHJIMH -303HHOM, Feabrolsanviine soya 
2KeeSHbIM PEMaTOKCHJIMHOM M10 Teliqenraliny, alv3apHHOBbIM CHHHM TO a 
CeHY, a3yPp-903HHOM, OPCeHH-reMOTOKCHJIMHOM, m0 Myry — Ha aprupoduba 
BOJOKHa H 10 Tupmany u LImesbuepy — Qua BBIABICHHA BKOYeHHH, cozep 
MUX *Kese30. SaMopoOr*KeHHble Cpe3bl OKPaleHbI Obl CyaHOM Ha Kup u Mod 
peOpextt no Bunburopcxomy — Tpoc B moquduxattuu Jlappeursesa. CepeOpen 
ObINO OTHOCHTEIbHO YCICUIHbIM JIMUIb Y MOPCKHX CBHHOK. ' | 

Hsmenenua B KoxwKe HaGOLalch Kak B MeCTaX IIPUKpensenuA Kewell, T: 
HW Ha HEKOTOPOM paccTOsAHHH OT HX. I]ponukas poTOBbIMH YacTAMH Yepes onus 
MHC B epMy, CaMKH KJemleH emaioT B KO%Ke BOPOHKOOOpasHoe yruyOeH| 
(puc. 1). [pu stom snujepmuc mu coeqMHUTeMbHAaS TKAaHb BOKpyr POTOBbIX 4é 
TeH MOrHOaloT, MEXKKJETOUHOE BeMeCTBO, TepAA BOJIOKHHCTYIO CTPyKTYpy, MeH 
eT CBOH THHKTOPHaJIbHble CBOHCTBA, MpeBpalladch B TaK Ha3bIBaeMOe TOMOTFE 
HOe poroBuuoe BeuecTBo (*, *). Ono cao cyqaHopuMbHO, OKpawMBaeTca opé 
2KEM, 903MHOM HM NHKPHHOBOM KUCJOTOM H B TO Ke BpeMaA — reMaTOKCHHHC 
PomoreHHoe poroBugHoe BemecTBO OOpasyeTca, NOBUAMMOMY, BcueAcTBUe 11 
HMKHOBCHHA POTOBbIX YacTell KeULa MW BbIJeIACMOM HM CIOHEI B TKAHH XO3AHE 


Tlocne BpbicKHBaHua SMYJIbCHH CJMOHHBIX *Kese3 KeMel B KOMKY OHO, KaK } 
BeCTHO, He NomBsaseTca (8). | 


a » 
IIpunomy ray6oKxyto 62arogapuocrh H. B. Meannuxoli 3a NOMOU{b B MOCTAHOBKe OMDBiT} 
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Puc. 4 Pue. 2 


Puc. 1. Mecro BHeqpeHHA poTOBbIX YacTeli KMella B KOKY Xo3sHHAa. OKOJIO XOOOTKa 3aMeTHO H3- 
MCHEHHOe Me2KKJETOUHOe “BeLeCTBO JePMbI, MO HHM — OoubuIoe KpoBOH3HAHHe. MopcKaa 
cBHHKa. 4 cyTox. LleHKep-dopmou, remaToKcuaHH-303HH, O6. 8, ox. 10X 


Puc. 2. Kpaii KoxHOM paHbIl, BO3HHKalomeH pH KOpMseHHH Kwemel. Buyexn MHOTOCuOMHBIH 
SIHepMasIbHBIM pereHepaT, Nosxpacraiomul nox crpyn. Mopckaa cpuHka. 15 cyToK.",Kapuya, 
TeMaTOKCHJIHH-303HH. O6. 8, OK. 7 X 


Puc. 3. S1uMHHAaWHA STMAepMHCOM H STMHTeIHeM BOJIOCA- 
HBIX OJWIMKYIOB «OTMeyaTKa» PpOTOBbIX YacTeH Kwellla 
BMeCTe C OKPY?KalOlHMH ero MOrHOWHMH TKAaHAMH. Kpo- 
nuk. 22 qua. PopmManun, asyp-303HH. O6. 8, OK. 7X 


y 


”)| 


Panne H3MeHeHHA KOXKH Basu OT MecTa BHEAPCHHA POTOBBIX YacTeli Kena 
OMATCA K OTCNOMKe HM THOeIM SMUTeIMA Ha OOJbUIOM NpoTAKeHNUH. STomy 
eAUIECTBYET MMKHO3 Aep HW BOspacTanve OKCHDUHH WHTOMTasMbI KIeTOK 
CTKOBOH 30HbI. Hapsgy c Aucrpodbwyeckumu ueKpoOvorufeckumu mpowec- 
MH B pAe yuacTKOB KOK HaOMOAaeTCA MponMpepalua smugepmuca. On 
JIbHO YTOMMAaeTCA (B OCHOBHOM 3a CueT rHMepTpopun pocrKowoli 30ubl), MOsB- 
HOTCH MUTOSbI, WHTOMMa3Ma KJeCTOK CTaHOBHTcHA GOasodubnol. Tlocnequee 
AZAHO, KAK H3BeCTHO, C YBeJIMYCHHEM KOJIHYCCTBA PHOOHYKJICHHOBO! KUCJOTHI 
» '’). OTH HW3MeHeHHA SNHepMuca MOx*KHO paccMaTpHBaTb, C MosHmnit 
TP. Papua (§), Kak peakumio ero *KH3HECHOCOOHEIX KNeTOK, CBA3AHHYIO C Ha- 
BIIMMCA B KO*Ke BOCHaseHHeM. OHO HOCUT reMopparHyeckHii XapakTep; Bcuey- 
BHe YBeJIMYeHHA MpOHHMaeMOCTH CTeHOK cocyjoB (1!) H HX MeXaHHYeCKHX TO- 
eKNCHHN MOABJIACTCH MHOXKECTBO KPOBOH3JIMAHHM — OT e]Ba 3aMeTHBIX TO 
IKPOCKONOM JO Oo/IbUIMX remMaToM (cm. puc. 1). M3 cocygqoB murpupyrr cre- 
[aJIbHble JICHKOWMTHI; CKONAACh Ha HEKOTOPOM paCCTOAHHM OT MPOHMKINIHX 
KOM Y POTOBbIX YacTeH, OHH OOpa3yioT NOOGHe 3amjHTHOrO Bala. PasBuBaerca 
JIbHBIM MeCTHBII OTEK, BbISbIBAIOULHIi peskoe yToumenve KoKU. B BocnamurTesb- 
TM Mpollecc, NOMHMO STHJepMuca HW COCAMHHTeMbHOTKaHHbIX KOMIMOHEHTOB 
2KH, BOBJICKaIOTCH €€ IPUAaTKH, COCYbI H UX SHAOTeIMH, MOMepewnonooca- 
(€ MbILUeCUHbIe BOJIOKHA HM HepBHble 3leMeHTbI. [locequHe B HeNocpeACTBeHHO! 
M30CTH OT MeCTa BHeApeHHA POTOBbIX YacTeli H HEKPOTHYeECKHX O4APOB B JepMe 
PHOaioT; B OTICMbHBIX yUACTKaX OTMeYaeTCH NOBBILMeHHe aprupodusnn, oOpa- 
aHHe B IIpeTePMHHAJIbHbIX YaCTAX BOJIOKOH HaTeKOB H TvIbIOOK MH9MHA, 
arMeHTalWA HW MOJIHbIM pactiaj] MHOrHX HePBHBIX BOJIOKOH. OTH H3MeHeHUA 
NOMHHAaOT peaKUMH HEPBHbIX BOJIOKOH WH OKOHYAHHH Ha HeKOTOpbIe Apyrue 
3feHcTBHA Ha KOxKy Mblueli (7°) w MopcKHX cBHHOK (71, ). 

B pesybTaTe MexaHHyeckoro NOBpexkeCHHA KOKU WH UCTpodsyeckux u3Me- 

HAM SMMepMHCa, BbISBIBACMbIX TOKCHYHOH CJIOHOM KsleulelH, BOSHHKaeT MHO- 
CTBO MHKpOJeeKTOB, YacTO CIMBAaIOWLNXcA B Ooee Kpynuble A3BbI. B nawMx 
enapatTax HX kKpad OblIM OObDIUHO OOpa30BaHbI CHJIbHO YTOJNIMCHHbIM, HepeKO 
eIOINHM Ha Cpe3axX BH MHOrocJIOHHOrO KJIHHa STM AepMHcoM (puc. 2), KOTOpbIti 
CTeleHHO MOfpactaet Nog cTpyn M suMTeNM3supyerT aA3By. Ee HOM YacTH4HO 
ia cTapad WUHPUAbTpHpOBaHHaA MeHKOWMTAMM COeCHHUTeIbHaA TKaHb, 10 
‘aiM Nepexoqaujad B MOOLY!O rpaHyJIAWHOHHYW. 
OnufepMaJbublli pereHepaT, OKAMMIAIONIMWH ASBY, COCTOAJI H3 MHOrHX CJ0eB 
€TOK, Cpe{H KOTOPbIX OTUETIMBO Pa3sJIMUMMb! Oa3a JIbHbIM CON, MpeACcTaBJIeHHbI 
‘COKONPH3MaTHYCCK MMH TECHO PaCMOJIOXKCHHbIMH JICMeCHTAMH C pe3KO 6a30- 
JIbHOH WATOMMA3MOH, HW NexKallve Hall HUM OCTAaJIbHbIe YACTH POCTKOBOH 3OHBI, 
e€TKH KOTOpOl HMeIOT OKCHHAbHYIO WHTONMAsMy HU CBA3AHbI MexKy coor 
MHHbIMH WHTOMMasMaTHYeCKMMH MOCTHKaMH. B pacuiMpeHHbIxX MpOMexKYTKAaX 
AY SMUTeMaIbHbIMH KeTKAaMH paciOJiaraioTcaA KpOBAHBIe KleTKH. Hapyx- 
MOBepXHOCTb SIMAepMUCca Y Kpad A3BbI OOMIUHO HeEpOBHaA, C yruyOueHHAMH, 
DeNKO BEAYULMMH B MHTPASMIHTEMAbHbIe MONOCTH, COsepr%KallHe KPOBb 
I. puc. 2). Orcryma OT Kpaa ABBbI, SIMepMuc oOpasyeT norpyKuble (°) 
3pacTaHua BrsayOb H3MeHeHHOM coeqHHHTeNbHOK TKaHH. Ipannuanine c Helo 
ATCJIMA/IbHbIC QJICMCHTHI, ABJIAACh MpOMosKeHHeM Oa3abHOrO COA, COXpa- 
fOT CBOMCTBEHHYIO e€MY OPHeHTHPOBKY HW B3aHMOpacHoOsIOKeHHe KJICTOK 
I. puc. 2). 

AnptepaTuBnad UM SKCCYaTHBHaA CTaMM BOCHAaeHHA B OOJbIIMHCTBe ydacT- 
3 KOXKH 3aTAPHBaIOTCA Ha OrHi cpoK, a NpomHpepaTHBHad HayMHaeTcA 
Wb Toce 3IMMHHaMu U3 OpraHv3Ma «KOTMeYaTKOB» POTOBbIX UacTeH Kwewya 
Kpy2KarouluMu HX MOrHOwMMu TKaHAMH. B ruyOoKux YacTAXx JepMbl, BOJIH3H 
P@XKACHHBIX MbIIMeUHbIX BOJIOKOH, H B MOMKOMKHOM KleTUaTKe, HadHHast 
—7 u Konyuaa 25—30 cyTKaMH NocJle NOcaAKH KJeleH, BCTpedaloTca KpYyIHble 
2TKU THMa MakpodaroB Cc arouMTMpOBaHHbIMM YacTHIlaMH, KpacAliMMUca 
A peakuuu Ha %xKesle30 10 Tupmany x IlMenbuepy B CHHMH User. 
TpanyauvonHad TKanb OOpasyeTcH Kak reMaTOreHHbIM, Tak H | 
nytem. B nei k 10O—12 quam MocTOAHHO BCTpeyaloTca PHraHTCKHe Sie 


AJIepHbIe KJICTKH, 3aMeCTHbI 9JICMCHTbI THIAa (puOpo6nacToB MW TrHCTHOUMT 
Pa3BuBaloTcA XapakTepHble JIA PpaHyJAWHOHHOM TKaHH WIHpOKHe TOH! 
CTeHHble cocyfbl. C Hacrynienuem Nepvoa ee TudtpepeHUHpOBKH B UH 
mia3Me (pHOpoOmacTOB CTaHOBATCA XOPOWO pa3s/IMYMMbIMH TOHKHE POBE 
BOJIOKOHLa — TOHO@HOpHJNIM, KpacsHeca 2%KeJIeSHBIM TeMATOKCHJIHHOM 

Teiijenraliny B uepHbiit uBeT. CospeBaHve rpaHyJIAWHOHHOU TKaHH Hacryl 
ovaraMW; B 3THX y4aCTKaX MOCTeMeHHO UCuesaIOT KPOBeHOCHble cocyfbl, 
poOacTbl MpHoOpeTaioT pacnosoxweHve PAaMH, OPMeHTHPOBaHHbIMH Maps 
JI@MbHO TIOBEpXHOCTH, OOpa3y!oTcA TOHKHE aprupoHJbuble BOJIOKHA, a 3a1 
KOJIMareHHOe 3ACTHYeCKOE MEXKKJIETOUHOE BELLeCTBO. 

O6paujaeT Ha CeO BHHMAHHe TeCHaA 3aBUCHMOCTb MpOMeccoB, COBepmalouy 
CH B COCKMHHTeIbHOM TKAaHH, HM COCTOAHMA SnuAepMuca. Kak MW B NpoBeeHH 
panee ucculeqoBanuax (*’), yYaCTKH SMMTeMMA, PacMOMO*KeHHble Ha TpaHyd 
IMOHHOM TKAHM pasJIMUHOM 3pesiocTH, OTMMYAaIOTCH Apyr OT Apyra UpesBpldaL 
CHIbHO. OnuJepMHc, Nexaulvii Ha PpaHyAAWMOHHOK TKaHH, B KOTOPOH uj 
OacTbl OPHCHTHPOBaHHI NapaJJIeJIbHbIMH MOBeEpXHOCTH pAaMH HW MOABHMIC 
M@XKKJICTOUHOR BOJIOKHHCTOe BelleCTBO, YTOJIMJ€H MH WMMeeT ACHO BbIpa?yKeHH 
rIyOoKyl0, cpesuioio MH MOBepxHocTHyto 30HbI. Ileppaa cocrouT u3 7—9 calc 
KPYUHbIX MOMMAAPHYeCKHX KJeCTOK, MOCTeMeHHO YMJOMalONlHXcA HW ipeBpauta 
WMXCA B 3CPHHCTbIe SIeCMeHTbI CpeHeH 30HbI, NpeACTaBMeHHOH O—7/ COA 
CHJIbHO YIJIOWCHHbIX KJI€TOK, B WHTOMIa3Me KOTOPbIX ACHO pa3JIMUHMbI 3ep 
KepaTorvaHHa pasHblX pasMepoB; NOBeEpXHOCTHaA 30HAa COCTOHT H3 HeCKOJIbK 
CMO€B OPOroBeBIIHX KJI€TOK, YaCTbIO C NMKHOTMYCCKMMH AJpaMH, YaCTbwO YT} 
THBUIMX Apa. 

VMunorga yuacTku SIHTeIHA, JleKallve Ha BAJO pasBUBalolelicA rpaHyJAL 
OHHOH TKaHH, OeHOH duOpoOsacTaMU U MeXKJICTOUHbIM BeLIeCTBOM H CcOjK 
»*KauleH MHOFOUNCJIeCHHbIe JICHKOWHTbI H Makpodarv, HMerIOoT ANCTpodpuyeck 
Bu. KaeTKkH JBYX-TpeX c0eB rlyOOKOH 3OHbI HMeIOT Oas0UJIbHy!IO WM 
lwla3My HW MHKHOTHYeCKHe TEMHO KpacAlveca Apa, CTPpyKTYPpy KOTOPbIX pa3J 
4HTb He yflaeTca. OcTaJIbHuble CJIOW SMUAEPMHCA, B KOTOPbIX OTCYTCTBYeT ACH 
nofpasesieHHe Ha 30HbI, COCTOAT H3 KJICTOK C MVIOXO pa3JIMYHMbIMH rpaHulla 
OKCHPHJIbHOH WHTONIAsMOH, OJIeQHbIMH, OeCCTPYKTYPHbIMH, PacrOJIO%*KeHHbI 
MapaJJieIbHO NOBEPXHOCTH MaJIOUKOBHAHbIMA Afjpamu. HopMasbHoe oporoBe 
B 9THX y¥acTKaxX Hapyweno. Takoli AucTpoduyeckul smMepMuc NoruOaeT U 
ero MecTe BOSHHKAIOT H3bASBJICHHA MAKPOCKOMHMYeECKHX PasMepOB, CJIMBaIOulu 
HepegkKO BMecTe. OHH CO BPpeMeHEM SIHTeMH3SHPYIOTCA 3a CUeT OKPY2KatoUll 
STIMACpMHCa, a TaKXX€ MKHSHECIOCOOHBIX SJICEMCHTOB BOJIOCAHBIX COJMIHKY. 
M CaJIbHBIX 2KeNe3 H COCTABAAIOT SHAYMTEIbUBIM PesepB AA SMMTeMM3AaLUNU P 
BOH MOBepXHOCTH. 

Tlocme MoOHOrO HacbINICHHA H OTKpenieHHaA Kulemel (OOprmmnHO Ha 10O—16 
KM) B KOXKEe XO3AMHA elle HEKOTOPOe BPeMA OCTAIOTCA OTMeCUATKH HX POTOBbIX 
cTeH, JlexKauve, OObIMHO, CpeH HeKpoTHYecKHX Macc. Muorocuolinbili snuTed 
AJIbHbIM MlacT, MOCTeNeHHO NoApactasd NOX HAX, 9JIMMMHUpyeT 9TH MaCCbI Hat 
xy (puc. 3). B o6pas0BaHHH CTOb XapaKTepHOrO Jia Kaxkoro anuTenua || 
SJIMMMHUP yIoulero MacTa IpHHHMAaIOT y4acTHe Kak SMMJepMUc, Tak WH SMHTE 
AJIbHbIe IJIEMeHTbI MpHAaTKOB KOH. Ilocie 91MMMHaLMM M3 OpranusMma HeH| 
THYCCKUX OYAPOB MOCTeMeCHHO BOCCTaHAaBJIMBaeTCA KOMKHbILI MOKPOB B MECTe } 
caiku Kemet. ITpapya, Jaxke yepes 4 Mecsilla MecTO KOpMJeHHA ONpeyenad 
10 HaJIMYHIO HEOOJbIUNX PYOWUOB H HEOOBMHOMY XOJY KOsWAareHHbIX MYaKO: 

‘ComoctaByleHHe XapakTepa MU TeveHHA BOCMAICHHS B KOXKe, BOSHMKALWIL 
BCJIEACTBHe NHTAHHA Kelle, C BOCMAaIMTeIbHBIMH MpoleccaMH, BbI3BaHHif 
MHbIMH MOBpexKaloulMMH (akTopamu (°°, 1”, 18), noKasbiBaeT, YTO B YCJOE 
HallHX OMbITOB BOCNaJIeHHe MMeeT pA ocoOenHocTeli. Onn cBosatca K OF 
OOWIMPHOMY NOBpe2xKeCHHIO, 3aXBaTbIBalOUeMY BCe KOMMOHEHTbI KOKU, He K O} 
KpaTHOMy, a K JWIMTeJIbHOMY BJIMAHHIO NOBpexaiouero areHta, cmO2«Kt} 
KOMOHHMPOBaHHOMy XapakTepy CamMoro NOBpexkJeHHA, TeMOpparuyecKkoM 
pakTepy BOCHaJIeHHA, B KOTOPOM OCOOeHHO JMHTebHbI aNlbTepaTHBHaA H | 
cyAaTHBHad (asbl, a Tak2xke K rMOeIM 9NMepMaJIbHOrO pereHnepata Ha 1108, 
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sTamMAX Mpowecca c OOpasoBaHvHeM MOBTOPHHIX H3bA3BIeHU. BosHHKHOBeHUe 
JOCCHHUX 3aBHCHT OT JJIMTeMbHOrO HapyuIeHHA HHHepBaluH UW HanoMunaer 
JepeAOBAHHe NOABJICHHA S3B H UX 3aKUBJICHHA NpH MepepesKe nepsa (27, 18), 
Cak M B 9TOM cyly¥ae, B HaLIMX OMbITAX H3MeHeHHA HOCH QuaroBplit XapakTep 
1 HaOMO{alOch YepeqoBanHe AUCTpoPuyeckux Hu HeEKpOOMOTHUeCKHX yuacTKOB 


. 


> MpomnepHpyrouluMu ui pereHepHpyIOulHMH. OTO, BO3MOKHO, OODACHAMeTCA 
MUaPOBO!! PHOeMbIO HEPBHBIX 9JICMEHTOB, a TAKXKE He OMMHAKOBbIM B PpasHbIxX Mec- 
fax KOXKH BO3JeHCTBHEM TOKCHUHOH CJIIOHbI Kulelelt. 

_ peycrapnaer untepec conocraBuTb IIPHBeEeCHHbIe Pe3yJIbTATbI OMbITOB 
> ONbITAMH, B KOTOPbIX Ha XO3AHHE HaXOJUJOCb sOJHOBPeMeHHO TOJIbKO OHA 
saMell HM Of[Ha caMKa. B 9THXxX cay4anx OMA NOBpexeHHA KOXKU OrpaHnun- 
3aJlaCb JIMIUb HECKOJIbKHMH MMJWIMMeTpaMH, O]HaKO MOCJIeOBATeIbHOCTh 
30BJIEUeHHA TKaHeM KOXKH B BOCMAHTeMbHbIM Mpolecc, XapakTep H3MeHeHHHi ee 
)TACIbHbIX KOMIOHEHTOB ObIJIH B OOLEM TAKHMH Ke, Kak H IipH KOpMJIeHHH MHOro- 
IMCJICHHBIX KJlewei. Bocnasenve, BbI3BaHHOe BHEAPHBUIMMHCA B KOXKY XO3AMHa 
JOTOBBIMH YaCTAMH KJella, TakK%Ke 3aKAHYMBaJOCb SHMMHAlMel U3 OpraHusma 
iX OTMe€YaTKOB BMecTe C MpOMyKTaMH TKaHeBOrO pacnajla H BOCCTAHOBJeHHeM 
<O*KHOFO MOKpOBa. 

’ 


BoeHHO-MeqHUHHCKad akayleMus Tocrynuao 
um. C, M. Kuposa 12 V 1956 
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SKOMOLHA PACTEHH. 
A. A. MAJIDILIEB 


BUOJIOPHYECKHE OCOBEHHOCTH KAPTO®EJIA B YCJIOBH AX 
BJIAQKHbIX BbICOKOFOPHK 


(IIpedcmaeneno axademuxom A. JI. Kypcanossim 13 IX 1956) 


B ropHbix yCOBUAX MIpoOABHxKeHHeE KapTodesA B Oosee BbICOKHe 30HbI MEE 
BaxkHoe 3HaveHHe. 

ONBITEI, IpoBeseHHblIe MO BbICOTHOMY TIpoduo TeOepqunckum (1939- 
1941, 1953—1956 rr.) u Auraticxkum (1942—1945 rr.) rocyapcTBeHHbIM 
3allOBeAHHKaMH JlalOT BO3MOXKHOCTb OCBETHTb HEKOTOPble CTOPOHbI OHNOJOTE 
KapTodbeit pH ero BO3eJbIBAHHH B Pa3HbIX 3O0HAX BaxKHbIX BbICOKOTOPH 
(cenepHbili ckn0H 3anaquoro Kapka3a H ceBepo-BocTouHbIi Auraii). 

Baarojaps cBoeli HeTpeOoBaTeJIbHOCTH K Telly, KapTodeJb B palionax Bax 
HbIX BbICOKOrOpHit HeT BbILe ApyrHx KybTyp — AO aOcoTHOrO KJIMMAaTI 
yeCKOrO Mpeslesa BOS AebIBAHHA pacTenHil. [lomHMO HW2KHHX 30H, HaM NIpPHULWIOC 

erO BbIPalHBaTb B aJIbIMHCKOH HU rot 

Ta6auua 1 HOTYHApoOBoli 30He (Qo 1850 Mm) ceBepo-Be 

‘ crouHoro AuTasx HW B asbmHicKoH H cye 

ch ee j HMBaJIbHOH 30He (40 3000 M) SanayHor 

Buicora | «ur. pere- | Bec wnyo-| Ypoxai § Kapkasza (4). [lockombky TemmepaTyp 


He (B Kr 


(B M) (a gaat) (| wa dO) fo © %) NOUBbI B ropax O6bMHO Ha 2—4° BBIl 
TeMiepaTypbl BO3yXa, KYOHM Haxogt 
JIH 3\ecb Ooslee OAPONPHATHbIe YCJIOBU 
520 | 100—120 8,3 100 WJIA CBOCTO pocTa, 4YeM HaJ3eMHble O 
4330 430—150 Apel 182 TaHbl Ka TobesA 
1950 | 120—130| 23.9 288 P | 
2400 70120 14.3 172 M3yyenne o6MeHa BelleCTB KapTO 
2700 FO—At0 4,6 55 Jif MOKA3bIBaeT, YTO C BbICOTOH Hampa 
3000 45—49 0,9 14 JleHHe H XO] OOMeHa CYyLeCTBeEHHO Mi 


HAIOTCH. Oech HaOMONalOTCA He TOJIbK 

IIpumeyanue. Jlannpe 3a 2 rola KOMYeCTBeEHHbIe, HO CepbesHble Kayec 
ie 6 ckopocnespim copram (Sanaqubit Beyybe H3MeHeHUA, B YAaCTHOCTH B Pat 
ey BOJHOM OOMene. Anasusbl KyOneli, Ip 
BeJeHHbie OHOXHMHYeCKOH naSop aaa 

BeecowsHoro MHCTHTyTa pacTenueBoycTBa (A. HM. Epmakoppm), o6napyxHu 
YTO C BbICOTOH MOHOCaXapa HavMHaloT MpeocdsaaTb Hal CaxXapo3s0i, aHamOrH4 
H3MCHeHHAM Tp NpOABWKeHHH KapTodessA B Sanousppe (°). Y copra Mamecr 
(2700 M), HampuMep, KOJIMYeCTBO MOHOCaXapOB BOspacTao (MO cpaBHeHh 
c 1330 Mm) B 3,8 pasa, a codlepskanne CaxapO3bl yao BueTBepo. Kpaxmasi y 
Ha ypopne 1950 M yMeHbiuaJIcA BABOE. | 
TlpoyKTHBHOCTh KapToevis Ha pasHbIX BbICOTaX HSMeHsAeTCH B OMpeyele 
HOH 3aKOHOMePHOCTH: OT HH2KHETO ypOBHA JO BHICOTHI 2000 m (Sanayubmli Ke 
Kas) OHA HellpepbIBHO yBemM4HBaeTcA, a OT 2000 Ao 3000 mM — ymenbunae 
(ra6n. 1). . 
Gucno KayOneli B OMHOM KyCTe KapTOdesH 10 BbICOTHOMY TIpodHO W3M 
HAJOCb Cle LYIOWJHM OOpa3som (B cpeytHeM): 520 Mm — 11; 1830 m — 12; 1950 mi 
20; 2400 m — 24; 2700 Mm — 8; 3000 Mm — 6. . 
B cpegquem 3a 5 met (Sanayupili KasKka3), ypoxali kaprodess m0 8 ie 
| 


(B llepecueTe B WeHTHepax Ha TekTap) CocTaBJIa: Ha ypoBHe 13830 m — 2 
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}a 2000 M—268, na 2400 Mm—141,"na 2700—61. EcunB numxuelt vacrn cyOabnui- 
oro Tosca ypoxal (10 cpaBuenuto c 1330M) yBennunBauca na 34%, To B BepxX- 
jen ero yacTH ypoxKal CHMKaIcA Ha 30%, a B albMMlicKOM Mosce OH YMeHbulau- 
a Ooee em prpoe. IIpu ucnprranuu KaprTodea na Oogpmux TOMA AX 
3 KONXO3aX) Ha CyGambnHiicKHX syrax (2000 M) cpequuii ypoxkah Kaprodess 
craBian 180—250 w/ra. Jlyawumumn B ropax oKa3amucb 3allOJIApHble copTa 
vHexKuHKa, MManjpa, XuOuubi-3 u Ap.), JaBaBuine B cpeyHeM c oHOro kyctTa 
OOTBETCTBCHHO YKa3aHHbIM YpOBHAM OT 1330 yo 3000 m) go 800, 1300, 1200, 
0 u 250 r. Oryenbubie K1yOHM JocTuraH Beca Ha 1950 m — 700; 2400 — 400: 
700 m — 100, 3000 m —25 r. s 

B ycnoBusax cpeyueropHoli 30HbI ceBepo-Bocrounoro Auras (1000 m) KapTo- 
CJIb 110 CpaBHeHHIO C HHKHeEH 30HOH (500 M) Japan BABOe OOH ypoxait. 
_ Boiacneno, uro ypoxali kapTodea B ropax dbopmMupoBavicsa CHatasa TyTem 
BEJIMYeHHA YHCa KyOueli H JIMIUb MO3{Hee — 3a CueT yBeJIMYeHHA HX Beca 
pasMepos. 

Ha cepepHoM ckl0ne 3anaquoro Kaskasa mpouecchi pocra Kaprotbesi Hal- 
pulee HHTCHCHBHO HAYT B CyOaIbuniickKoM nosce. ACCHMHJISIHOHHaA TOBepXx- 
Tb Pa3HbIX COPTOB KapTOesia (MO CpaBHeHUW C ypoBHeM 1330 Mm) cocraBaseT 
yposre 1950 m 130—180%, na 2400 m — 120%, aB anbmuiicKoM nosce MIU 
30%. Yenosua 30nbt 1600—2100 m quia Kaprodbem HanGonee ONTHMANbHEI. 
Mecb HaOmofaeTCA MOBbILIGHHOe KOJIMYeCTBO OCaKOB M yMepeHHble Temme- 
ATYPbI BO3yxXa H MoOuBbI. Ha yposne 1950 Mm cpequHaAa TemMnepaTypa MOUBBI 
J—15 cm) B nepHok KmyOneoOpasoBanna coctaBsseT 16°, a BOOGIE 3a JIeTO He 
peppiiiaeT 18°. B cBa3H c TeM, YTO TemMepatypa BOsAyxa B ropax HuxKe TeMme- 
ATYPbI NOUBbI, PpayqwHeHT UX 3fecb BCera NOMOMUTeNeH (OKONO 4°). Ilo nuTepa- 
PHIM JanHM (°), ONTHMaJIbHbIe yCOBHA IA KTyOHeCOOpasz0BaHHA KapTodesa 
<NabIBaroTcaA IpH Temnepatype nouppt 15—18°, a Bosqyxa 21°, T. e. c OTPHUa- 
PJIbBHBIM rpaWeHTOM OT 3 Jo 6°. B jaHHoM csrydae PpawqueHT COXpaHHAeTcs, HO 

ak ero MeHseTCA. 
| B pepxueli vactu cyOabnuiickoro nosca wa ypopue 2400 m Temmepatypa 
OUBDbI JICTOM (Ha IOXKHBIX CKOHAX) COCTaBINeT, MPUMepHoO, 15° (pH MOMORKNUTE Ib- 
OM rpajHeHTe OKOWIO 3,5°). B ycuIOBHAX NOBbILIEHHOH BaxKHOCTH (OKO0 1000 Mm 
cakOB) H yMepeHHOH TemilepaTypbl NOUBbI H BO3yxXa, IPH HHTeHCHBHOH MHCO- 
AWM, KapTodeb 3fecb JlaeT elle XOpomiMe pesybTaTbI. C BbICOTOM peskO 
MeHbINaJIHCb 3a00IeBaHuA KapToden PuTomropo. Ha ypoBue 2400 M wu BBIe 
Ha yKe OTCYTCTBOBaJA. 
aOmojaeMble Ha STHX BbICOTAX JIETHHE 3aMOPpO3KH MHOTa yKOpayHBasHu 
2PeTalMOHHbIt MepHog KapTodedsA nouTH ByBoe (cM. Tabu. 1). CoKpamenue Be- 
STAM B KOHUe JleTa JIMIb Ha 3 HeyemH (Antal, 1750 M) yMeHblualo ypoxal 
anonosuHy. Ha kpaiiHux BbICOTHBIX ypoBHAX (Ha Kapxase 3000 mM u Ha Aatae 

50 M) BereTauua KapTodea, W3-3a HaCTYMJIeHHA 3aMOPO3KOB, ObIa BO3MOK- 
a He Oonee 40—50 Auelt. 
_ Bmecte c Tem u3MeHeHne OOMeHAa BelleCTB, B YACTHOCTH HaKOIWIeHHe CaxapOB, 
a OOJIbUIMX BbICOTAX MOBBILIaIO MOpO30ycTOUHBOCcTh KapTodesa. Ha Kapkase 
a yposue 1950 m 6oTBa KapTodbens nepeHocua 6e3 MOBpexJeHui 3aMOposKH 
-3,3° B Bo3sqyxe, a Ha ypoBHe 2400 mM npwu —4,3 u—6,8° B NIpH3eMHOM 
moe (25 cm) Oblma OOMOpoxKeHa YaCTHYHO, TOra Kak B OOBIMHBIX YCJIOBUAX OHA 

6uer mpu —I1,0 u —I1,5°. Ha Antae B patione BepxHeli rpaHulp seca 
1750 mM) OoTBa kapTodea BbifepxKuBasia —4°, a B rOpHO-TYHAPOBOH 30He 
[850 M) OHa YacTHYHO NoBpexalacb JIMub pH —6,0° (Ha MoBepXHOCTH 
OUBBI). 

B nocaequee BpeMA BbICKA3AaH BSA, ITO BLIPOAKMeHHe KapTodesA mpelcTaB- 
AeT cOOOl BHEeLIHee MPOABJeHHe Mpouecca crapeHua opranusma (*). Onbirer, 
poBeyeHHble HaMH C NOCaOUHbIM MaTepHaJIOM KapToeJis1, BbIpPaljHBaeMbIM 
TeueHue 3—4 eT Ha pasHbIX BBICOTHBIX YpoBHAX (Sanaqupiit KapKas), noATBepx- 
aIOT, UTO BeMUHHA YpOKAA B SHAYHTebHOi Mepe 3aBHCHT OT BOSpacTa KIYO- 
efi. Tak, OT KTyOuell, HOyYaeMBIX C BbICOKOrOpHbIX yuacTKoB (1950—2700 M), 
e. oT Gomee MONOALIX NO BO3pacTy, yporxaii Oonbuie Ha 13—37% To 
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CpaBHeHHIO C YypO2%KaeM, MOJYYeHHBIM. OT BMOJIHE SpeJIbIX KIyOHeEH Ha ypoB 
1330 M. 

B cpa3a c°STHM BbIpaljHBaHue CeMeHHOTO KapTodedA B CyOaJIbIIMHCKC 
llosce mpHo6petaet aco6oe sHayenve. Ha yposue 1330 M, rye yOupaerca sp 
Jblii KapTomelb, eye HaOwuofaoTcA Cyan ero BbIPOKeHHA. Ha yposus 
1800 — 2400 m v Blue BEIPO*KAeHUA He OpiBaeT. MuTepecHo Take OTMECTHTb, 
y KaprotbesiA, HMerolero NpONcxor enue M3 CyOaMbUMCKOrO Mosca, yBeJIMYe 
Had aCCHMHJIAUWHOHHAA MOBePpXHOCTb COXpaHsAeTCA BNepBbIH TO H MPH BbIp 
WMBaHMH Ha Apyrux BbicoTax (1330—2400 m). HanOonmbuiee BaHAHHe MeC 
pempowykuuH KJyOHeli MpOABJAeTCA HA BbICOKOFOPHbIX YyacTKaXx, f, 
ypoxalt oT CeMaH, NOyYaeMbIX TaM H3 Toa B ros, Ooulee YeEM Ha 1/. BbIL 
YeM OT CeEMAH, MOJYYaeMbIX H3 JpyrHX palOHOB. 

3ylecb OYeBHAHO CKasbiBaeTCH TaKxKe MpHcnocoOeHwe pacTeHHit K HOB 
akoorMyeckoH O6cTaHoBKe. Iloy BAuAHHeM ycnOBHi cpefbI OOpaslibl KapToey 
(3anouIapHble CopTa) MeCTHOH penposyKUHH (T. e. pempoAyUMpoBaHHble Ha TK 
2Ke BbICOTHOM YpOBHe) y2Ke B TPCTbEMMOKOJICHHH Ha BCeX YPOBHAX PpasBHBAaIOoT 
6picrpee. Ksty6HeoOpa30BaHHe TaM xe (110 CpaBHeHHIO C APyrMMH pelpoAyKUA 
Mu) ycKopseTca Ha 1330 M Jo 5 quel, ua 2000 M Jo 10 quel H Ha ypoBHAx 2400: 
2700 mM yo 12—15 que. Dasa 6yToHu3aluu y MeCTHOM penpodyKUu HacTyna 
Ha ypopuax 1330—2000 Mm na 5 quel, Ha2400 mM Ha 14 Que u Ha 2700 M1 
21 feHb paHbuie. 

AOcOJHOTHBIM KJIMMaTHUCCKHM TIpeeJIOM BOSJeJbIBAHHA KYJIbTYPHBbIX pac 
Hui Ha Kapxasze (') uw Boo6me B Eppone (7) cuyutasica ypoBeHb 2700 M, mpHu 
WIA palioHoB Oosee BaxKHbIX, Kak, HampuMep, Aaa Sanagquoro Kapkasa, 37 
mpeye He mpesbiuat 2200 mM. B patone TeOepybl, rye cHeroBpad rpaHulia Mp 
XOANT Ha ypoBHe 3000—3400 M, KapTodesb BbIpallMBaJICd HAaMH JO HMBAaJIbHe 
30HbI. Bricota 3000 M qua ceBepHoro ckoHa SanayHoro Kapka3a pH COBp 
MCHHBIX YCJIOBHAX arPOTeEXHHKH HECOMHEHHO ABJIACTCA KJIMMaTHYeCKMM Tipes 
JIOM HavOoulee HeTPeOOBaTeJIbHbIX K Telly KyJIbTyp. Bo3MoxHO, TO 3TO- 
KJIMMATHYeCCKHH «MOTOOK» KYJIbBTYPHbIX pacTeHHi HM JIA Bcero KaBkas3a, T 
KaK H3BeCTHO, UTO B CYXHX KOHTHHEHTAJIbHbIX YCJIOBHAX, re TeMJIOBbIe pecy 
CbI BbILUe, AMIIUTY Aa KOMeOaHH TeMNepaTypbl B TO Ke BpeMa wpe. KapToded 
BbICOKO HAYUIHH B palioHaxX YMepeHHOrO KJIMMaTa, He CMOXKET BereTHPOBATE | 
CTOJIb OOJIbIIMX BbICOTaX B TOM uacTH Kapka3a, rye H3-3a OOMbIUIeH KOHTHHE 
TaJIbHOCTH CHJIbHbI HM YaCTbI 3aMOpo3KH. B ycmOBHAX BUJlaxKHbIX BbICOKOrOp 
KJIMMaT C BbICOTOH IpMoOperaeT BCe OOMbUIe YEPT MOPCKOTO, HW 9TO NO3BOU 
NPOABUHYTb 34eCb KapTodewb AO CaMbIX BepuIHH rop. Bo BlaxKHbIX FOPHbIX pai 
Hax KapTodeJb ABJIACTCA OHO M3 BeAYULHX KYJIbTYpP, HW Ha Jambuetiuee U3y 
Hue €FO OMOJIOPHH HW TEXHHKH BOSAeCJIbIBAHHA CleyeT OOpaTuTb Ocob0e BHHMAHE 


TeOepanHcKHH Ilocrynusto 
TOCy/apCTBeHHbIii 3amoBeqHUK 12 1X 1956 
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@®H3HOJIOTHA PACTEHHH 


O. K. JOBPOJIOBCKHH u A. B.“CJIABBO 


NIPHMEHEHHE MHKPO3JIEMEHTA HHKEJIS JIA NMMTAHHA 
BUHOrPAJA 


(ITpedcmaeaeno axademuxom A. JI. Kypcanostim 14 1X 1956) 


| XWMHYeCKHe SJIEMCHTHI NOJTpynubl Keesa 8-H rpynubl NepHogsnyeckol cu- 
emp! JI. 1. MenjeneeBa 10 HX BJIMAHHIO Ha paCTHTesbHbIe OPranH3Mbl H3yUeHbl 
Boxe He OMHAaKOBO. Ecuin 2xe1e30 OTHOCATK YHCIY MaKpO3JIEMeHTOB, HEOOXOMU- 
(0CTb KOTOPbIX JIA PasBHTHA pacTeHHH JaBHO JlOKa3aHa, TO MHKPO3JIeEMeHTHI 
cOOaJIbT H HHKCJIb, ABJIAIOW[HeCH OJ KalIMMH COCe,AMH %Keesa, MOUTH CcO- 
3ceM He H3yYeHbI. BMecTte c TeM OHOXHMHYeCKAaA POJIb MHKPO3JIEMEHTOB B Op- 
raHusMe (1, *) HaXOAHTCH HECOMHEHHO B CBA3H C HX MOJIOKeHHEM B MepHosu- 
reckolH cucteme J]. MW. Menjeneeza (14). Tlostomy mMoxkHO TpeqNONOKUTS, ITO 
IOCTEHEHHO CTaHYT ACHbIMH H HeKOTOpble CTOPOHbI BJIMAHHA Ha pacTHTeJIbHbIe 
)PraHH3MbI MHKPO3IJIEMeHTOB KO- 
jalbTa H HUKeA. Sa TOcMeqHee 
3peEMA COJIH KOOaJIbTa yxKe Hata Biauanue HuKeTeBOrO MUKpOyAOOpeHHA Ha Bec 
IPHMeCHATLCA B CeJIbCKOM XO3AH- «rox (cpeqHwe faHHble) H ypOxKalHOCTb BHHO- 
‘TBE, B YACTHOCTH B BHHOrpasapcrT- rpaqa copra Annrote 

se (©), O MpHMeHeHHH Ke HH- 
<eJId J[AHHbIe COBCEM HEMHOroUHc- ; i 
teHHbI (°). TombKO HeaBHO Oj]- 6 IX 23 IX x 
IMM H3 Hac (®) ToKa3aHa BO3MOx%xK- Br | B% | Br | B% | = 
10CTb HCNOb30BaHHA COsIeH STHX 
MHKPO3JICMEHTOB B OBOLJCBOCTBE. 

B 1955 r. MbI wcceqOBaH 
BIMAHHe Ha BHHOrpayl pacTBopa C NiSO, Lj altey i ais |p al ek || aS} |) tanh) 
“EPHOKHCJIOTO = HHKevIal.. 9 OMBITHI 
IPOBOAMIHCb Ha BHHOrpayHuKax yyeOunoro xo3ssiicrBa OgeccKoro CeJIbCKO- 
KO3HlicTBeHHOrO uMHcTHTyTa («UepBoHHi xyTop») MO MeTO,aM, ONHCaHHBIM 
Hamu pauee (°, ”). Tlepeq MmaccoBbiIM UBeTeHHeM BHHOrpajla copra Asurote 
23 VI 1955 r. Oblma Mpow3sBeyqeHa TOAKOPMKa KycTOoB 4H3_ pacueta 0,05r 
NiSO, Ha KycT BHHOrpaya. YKa3aHHOe KOJMYECTBO MHKpOyACOpeHHA BHO- 
CHJIOCb B MOUBY, MpeAcTaBJAlouLyIo COOOH OKI YepHO3eM, a MO MexanHyec- 
KOMY COCTaBY — THKEJIbIH, MbieBaTbIH cyrMHOK c pH 7,2—7,3. Ha kaxgplit 
KycT c 4 ero CTOPOH BHOCHOCb 0 0,5 J pacTBOpa COMM, a MO KOHTpOJIbHbIe 
KYCTbI — Takoe 2Ke KOJIMYeCTBO BOJbI. AHAaJIH3bI OblWIH NpOWsBeJeHbI ABaKL: 
5 IX wu mepeyx cOopom ypoxaa — 23 IX. 

PesyibTaTbl, MpHBeeHHbIe B TAO. 1, ACHO MOKAa3bIBalOT 3AMETHOE MOJIOXKH- 
TeJIbHOe BJIMAHHe MHKpOIJIeMeHTa Ha BeC ATO BHHOrpaya, OCOOeHHO 3aMeTHO 
yBeMUMBIUMHcA (Ha 23%) nepey cOopomM ypoxaa. JlioOombITHO, TO Bec Aros 
> KOHTPOJIbHBIX KYCTOB JIHIUb Mepef{ COOpoM yporxKax AocTur Toro Beca, KOTOPbI 
sme 3a 17 AHeH WO CcOopa HaOmiofasicA Ha KYCTAX, NOKPOMJICHHbIX MHKpO3dJe- 
Me€HTOM. STO H MpHBeJIO K YBeJIMYeCHHIO ypORKaNHOCTH BUHOrpaja Ha ONbITHOM 
yuacTke — JlaxKe B HeOJarOMpHATHbIX KJIMMATHYCCKUX YCJIOBHAX BereTalMH — 
ga 11,5 ii/ra. 


Taourwi ma 4 


Bec 1 srogpi 


KouTpowib LOZ e ee LOOR ECR RS LOOR SOKO 
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Ojnako BHeceHue B NOUBy yKa3aHHOrO KomHYecTBa NiSO, OmaronpHaTH 
CKa3asl0Cb TOJIbKO Ha ypoxae, He yslyymmB KayecTBa BuHorpafa. IIpoBeyen 
HbIC AHAIM3bI OOMIerO KOMHYeCTBa CaXapa, a TaKKe OTJeJIbHBIX CaXaDOB (TIO 
KO3bI, PPYKTOSbI). H HTpyeMOlt KHCNOTHOCTH MOKa3asH, UTO MpaxTHYeCKH 
B lipefeaX OWIMOKU OMbITa, MHKPOSJIEMeHT B IIPHMeHeCHHOW JO3MPOBKe BO BCe) 
cly4aiX 3aMeTHOFO TOJOKUTeMbHOrO S*pekKTa He JaeT. 

Tloqo6Hoe aBseHHe yxKe HaOMOaOCb B HallMX OMbITaX C MHKPO3JICMCHTON 
IMHKOM (), Kora OHA KOZHPOBKa IpHBOAMIAa, HaNPHMeP, TOJIbKO K NOBbILUCHUK 
Beca ATO, a Ipyrad — JIMWb K yBeM4eHHIO HX CaxapucTocTH. MubiMu C10BaMH 
BO3elicTBHe TOrO HIM HMHOTO MUKPO3JIEMeHTa Ha paCTHTeJIbHbIM OPlaHHsi 
MOXKET ObITb BECbMa Pa3JIHUHbIM B 3aBHCHMOCTH OT KOHUeHTpallHH erO HOHOB 
Kak Mbi yke yKa3biBaJl 


panHee (7), HeKOpHeBOe THTAa 
VisMevenve Beca rox, WX CaXapHCTOCTH, KHCHOTHOCTH ye MHKPOJIEMEHTAMH, OCO 
M PslOoKoalHAMMeTpHYecKoro MoKasaTesA Np HeKOpHe- . 
BOM IIMTaHHM BuHOrpaya copta Iapfone muKposJiemeH - CeHHO B BHHOrpafapcTBe 

TOM HHKeJIeM MMeeT 3HaUHTeJIBHbIe Tpew 


MyllecTBa llepel BHeECeHHeh 


Ta6Omuma 2 


8 - - COOTBETCTBYIOMLUX CcOeMHe 

5 ee ee et Hui B nouBy. IlosTtomy B TON 

= =I 7 O 7 O “a 

5 Moxasateau a Rete gh ase Ke xo3siicTBe B 1955 rT. Opivit 

: = | 2- | Z- ucmpirano HeKOpHeBoe NMTa 

x < | 4= | == wwe BMHOrpaqa pacTBOpON 
NiSO,, mpHuemM OpaHucb Ta 

4 IX | Bec arom Br 0,95] 1,03} 1,06 kKHMe ero kOMYeCTBa, KO 
KosuuectBo caxapa B % | 12,9 | 15,4 | 15,3 TOpble B HallwHX OMNbITAX | 
Turpyemaa KHCJIOTHOCTb 7. 

B MP-3KB/s 21,6 |47,7| 17,5  CoSQsyxe Mann we 
TnroKoaluyqumeTpHyeckuit ‘ ATHbI€ Pe3YJIbTAaTHI: : 
NoKasarTeb 0,60} 0/85) O87’ mw dS. 10°? fF Ha Pye: 

16 IX| Bec sron Br 1,02} 41,28} 1,24 OnppickuBaHHe BHHOrpa 
KommyectBo caxapa B % | 17,85) 19,15) 19,85 Ma MpOw3sBOMIOCb Nepey ere 
Turpyemaa KHCJOTHOCTb 12.951 10.951 11.55  MAaCCOBBIM UBeTeHHeM (23 VI 

B MP-9KB/JI ; : , ~ 
Tsrokoaun_umetpuyecknit ein saipie Makes e past 
NOKasaTeJb Trost vO, tere ILBeTEHHA (30 VI), Tak Ka 


mlocyie MepBoro ONpbICKHBa 
HUA HOUbIO TpPOWled OOMIbHbI Wow Mb; 3eTeM, Kora ATOAbI MocTurau pasl 
Mepa TpuMepHo ropouny (16 VIT) Obiio npousBeyqeHo TpeTBe OMpPbICKHBAaHHe 
KoHTpOJbHbIe KYCTbI ONPbICKHBaIHCb BOZO. B Kax]OM BapHaHTe ObIIO H 
MeHee 50 kycTos BuHOorpaya copta Llapoue; OMbITHI ObIJIM 3aJ102%Ke HbI B 4 NOBTOP 
HOCTHAX. 
B ta6a. 2 MpecTaBeHbl pesyibTaTbl avasH30B BHHOrpajla, MpOBeeHHBl 
1 IX uw nepeq cOopom ypoxan — 16 IX. Kak sBuyuo m3 3THX aHHbIx, O66 
HCNOJb8OBaHHbIe KONWeHTpaunH Ni” jaH Bo BCex cly¥anx OnaronpusATHBH 
apbext. Tak, Mo BIMAHHeEM MHKpOS/IeMeHTa yBeHYeHHe Beca ATOM K COOp 
ypoxkas coctapuno 19—25%. Kak nw np BHeCeHHM MUKPOYOOpeHHA B NOUB 


Beca ATOM BUHOrpaya, MOJYIHBIUErTO YOOaABOUHOe NHHTAHHE HEKOPHeBbIM MyTe 
(B 060HxX BapwaHTax Ni”). YpoxainocTh BuHorpaya B oMbITe yBeJIMUNac 
¢ 35 no 48,8 t/ra. 

B oTux calyyanx HaOmoxanocb TakxKe ABHOe yckopeHve co3peBaHHaA BHHO 
rpajla H yJlyuuienve ero KayecTBa. ITO BUAHO “3 Toro, uTO 1 IX o6mee KOHUeCT 
BO Caxapa lo BlMsAHMeeM Ni” Bospocno Ha 2,2—2,4% (a6cosOTHBIX) C COOTBET 


ypoxasa B caryuae NiSO,5- 107° r wa Kycr caxapucrocts Oba 1,3%, aB cmy4a4 
NiSO, 5-10 r na xyer — na 2% (a6comorupix) Bpnue caxapucrocrTu sro 
C KOHTPOJIbHBIX KycToB. MutTepecno, uro B Mocweq_HeM BapHaHTe KHCNOTHOCT 
XOTb H CHH3HJIaCb, HO He CTOJIb pesKo. 

O CTeNeHH SpeOCTH BHHOrpaya Xopoulee npeycraBsenue Jaer rmoKoaluyH 
MeTPHYCCKHH NOKasaTedb, NpeACTaBIAIONLA COOOL OTHOMeHHe OOMero KOMHUeCT 
348 


a CaXapak THTpyeMoH KuCOTHOCTH. JlaHuble TAG. 2 4eTKO HOKAa3bIBAalOT 3aMeTHOe 
PeBayINpOBanke STUX NOKasaTeseH y BHHOrpayla B OOOMX BapHaHTaX BHEKOpHe- 
DH MOKOPMKH MHKPO3JIEMeHTOM TIO CpaBHeHLIO C KOHTposeM. I]pu 3ToM Ooub- 
OW PasHHUb! TIP pa3sJIMYHbIX KOHWeHTpauuAx Ni” He OTMeyagocb. 

| fina BbISCHeEHHA HEKOTOPBIX OHOXHMHYeCKHX Mpoleccos, IIpOTeKarolllHx 
BHHOrpaye NOX BIMAHHEM MHKPOSJIEMeHTA, HEOeSbIHTeEPeCHbIM ABJIAeETCA OTpe- 
IeEHHe HE TOJbKO OOmero KONMYeECTBa Caxapa (petbpakTOMeTpuyeCKUM TyTeM 
lo MeTogy Beprpana), HO u OTebHbIX CaxapoB. Pe3ybTaTbl COOTBETCTBYIO- 
MX aHaJIH30B TipecTaBJeHb!l B Tabu. 3. 

a Ta6auna 3 


BuimaHMe MHKpO3JeMeHTa HHKeIA Ha coxepxKanue caxapos (B %) B BUHOrpane 
] copta Llapzone npH HekopHeBom muTaHHH 


Caxap (o6uquii) TvoKo3a ®pyxtosa | / atoKo-| ® pyk- 
. 3a TO3a 


4 IX 16 IX 1 IX 16) eed EX 46 IX} 4 1X 16 IX 


-— 


: 
 Kontposte 12,9| 417,85] 5,4] 9,41 5,4} 8,52 | 4,06 | 1,06 
| 


NiSO, 5-107? rua 
1 kycr 4500} (49,994). oT 10,6. 4)..5,0) 8,02 (424) 4 AT 


| 


_ Paccmotpenue 8THX JaHHbIX MOKa3bIBaeT, uTO Ni“ He MOBIMA Ha Hakorse- 

ue @pyKTOSbI, a NOBelWIeHHe CaXapHCTOCTH BHuHOrpaja B 06a cpoKa Mpoucxo- 

AIO B OCHOBHOM 3a C¥eT KOJIHYeCTBA PlOKO3bI. MHTepecHO COOTHOIIeHHEe KOJH- 

2CTBA TJIOKOSbI WM (pYKTOSbI, MpHONMxKaloMeecd Y KOHTPOMbHBIX KYCTOB K 

/H 3aMeTHO BO3pacTalollee NO BOsyecTBHeM MUKpossemeHta Ni’. 

_ Kak Hamu ycTaHoBJIeHO, HH NOYUBeHHAasA, HH BHEKOPHeBad MOAKOpMKa BUHOrpa- 
MHKPO3JIEMeHTOM He OKa3bIBaeT 3aMETHOFO BIIMAHHA Ha [MHAaMHKY OpoxeHHA 
HorpayHoro cyciia. Paskoe yrHeTeHHe TpolleccoB OpoKeHuA HaCTyNAaeT JIMILb 

PH MCKYCCTBEHHOM BBeeHuH B cyc0 0,1%-ro pacrsopa NiSO,. Tonasmun 

(e IIPH MHTaHHH BAHOrpasa B ATOAbl MMKPO3SJIEMeHT MOET, HallpOTHB, Owlaro- 

NOBIMATb Ha eryCTauMOHHy!o OWeHKY BUHa H Ha ero KayecTBO. Pac- 

MOTpeHHe STHX BOMPOCOB BbIXOJUT, OAHAKO, 3a Mpefedbl MAHHOrO COOOMeHHA. 
Baarojaps HeOOJIbLIHM 3aTpaTaM H BMeCTe C TEM 3HAYHTeJIbHOL 9KOHOMHUEC- 

Ol scbdbeKTHBHOCTH MOAKOPMOK MHKPO3JIEMeEHTOM HUKesIeM, ero HCMOMb3OBaHHe 

OXKET CTATb MOMeSHbIM MEPOMPHATHEM He TOJIbKO B BHHOTpaapcrBe, HO, BO3- 

OXKHO, HW B APyrux OTPacsAX CeMbCKOLO XO3HiicTBA. 


Onecckuit Tlocrymusio 
C@JIbCKOXO3AHCTBEHHBIN HHCTHTYT 27 IV 1956 
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Jloxaayn Axkagemunu nayrk CCCP 
1957. Tom 112, Ne 2 


oU3HONOFHS PACTEHHI 


JI. 7. MAKCHMEHKO 


BJIAAHHE MPEAMOCEBHOH 3AKAJIKH CEMSAH KYKYPY3b5I 
K 3ACYXE HA EE PA3BHTHE H YPO)KAM 3EPHA 


(IIpedcmaeneno axademuxom A. JI. Kypcaxoeoim 19 X 1956) 


Pe3koe yBesMueHHe MOCeBHBIX MOMmayeli KYKYPYy3bl B YCMOBHAX CTaBponoJIbA 
re JeTHAT 3acyXa MIpeCTaBsAeT JOBONbHO YacTOe ABJICHHE, NesaeT OCOOeHEK 
aKTYaIbHOH paspaOoTKy TaKHX CMOCOOOB BO3JeJbIBAHHA STON KYJIbTYPbI, KO 
TOpble yCTpaHAJIH Obl WIM CYWIECTBEHHO CHM%KaJIM BpeAHble MOCMeACTBHA 3acyXu 

OHHM 43 MepcieKTHBHbIX TIpHeMOB, HalipaBJIeEHHbIX Ha OCYLeCTBJIEHM 
yKa3aHHOll g3ajlauH, ABJAeTCA MeTO 3aKaJIKH CeMAH K 3acyxe, paspaoo 
ranupiii I]. A. Teuxenem (1). O. K. Jlemuna (?) moKa3aa, 4YTO STOT MeTO 
OyAyaH MpHMeHeH K KYKYPYy3e, Tak2Ke [aeT NOJIOKUTeJIbHbIe PeSyJIbTAaTHI. 

B HaliieM OMbITe 3akaJké 

Ta6auna 1 CeMAH KYyKypy3bI (rHOpH) 

KoseKTHBHbIM) mpoBOAH 
ach CJIeAYIOULHM OOpa3soM 
CemMeHa ObIJIH TOMEeLIeHBI | 


UJupuua naactuHoxK smuctpep Ha 11 VIII 1955 r. 


lJupuna JMCTbeB pasHbIxX Apy- KaykKy (o) BOJOU WH OCTaBJA 
COB (CBepXy BHH3) (B CM) S 

JIHCb B HEH B TeyeHHe IBY 
| 2 | 3 | 4 CYTOK B MOMeLNeHHH, re TEM 
Hepatypa Bo3syxa kovleda 

5 ie} 

Kontponp 6,7/ 8,9] 10,6] 44,1 acboT 19 70 25°. Satem ce 

PactTeHua 43 3aKaJICHHbIX MeHa ObiIH paccbillaHbl TO 
ceMsH 7,4) 10,0; 41,3) 11,8 Kum cnoemM Ha JepeBAHHO 


Pasyuya (B % kK KoHTp.)| 110,4 | 112,4}| 106,6| 106,3 nosy B noMelleHuu, Ty 


Temiepatypa Bo3sqyxa nom 
HepxkuBaslacb oT 25 fo 30°, a JIA OKOHYAaTeJIbHOM MpOCylWIKH MepeHeceH 
Ha OpeseHT pasOCTJIaHHbIii Ha OTKpbITOM Bo3qyxe. IIpocymika cemAH Mpo JO 
*Kallacb B TeveHHe 7 cyToK. IloceB npousBefeH 10—11 V kBagpaTHo-ruesyqa 
BbIM CHOCOOOM C Mexypxadbamu 70 cM. YueTHad MWIOUlalb KaxKJOH Jena K 
3920 M? pH YeTbIpPeXKpaTHOM MOBTOpHOCTH. 

OnbiT npoBeyen B 1955 r., JeTHHH NepHO KOTOPOTO XapakTepH3OBaJICA MOB! 
IN€HHbIMH TeMlepaTypaMH. CyMMapHOe KOJIHYeCTBO OCaJKOB, BbINAaBILUHX B Nephi 
OM BereTallHH pacTeHHH, He MpeBbIWIaIO HOpMBI. | 

IIpopoyumble peryJIApHO MpOMepbI BbICOTH! pacTeHHli H JVWIMHbI JIMCTOBBIX Td 
CTHHOK BbIACHHJIH, YTO CKOJIbKO-HHOYAb 3HAYHTeJIbHOM pa3HHIbl 10 3STHM TOK 
3aTeJIAM MEKY BapHaHTaMH He Opwio. B To Ke BpeMA 3aMeTHOe passNave ObMli| 
OOHapy2KeHO N10 WIMpHHe MacTHHOK JMCTbEB, aHHble 10 KOTOPbIM MpefcTaBJe} 
HbI B TaOu. |. 

Jlanuble Ta6n. 1 NOKa3sbIBaloT, ITO B MepHOA 3aBASbIBAHHA CEMAH BCe HaHOd} 
Jee JeATeJIbHbIC JIMCThA Y 3aKaJICHHbIX PaCTeHHH ObIWIM IWMpe JIMCTbeB COOTBEY 
CTBYIOWIMX APYCOB KOHTPOJIbHbIX pacTeHHi. TakHM O6pa30M y 3aKaJICHHBbI} 
pacTeHHi accCHMyJIMpytoujad MOBepXHOCTb Oplla Govubile, YeM Y KOHTPOJIbHBI 

Bo BpeMA 3aBASbIBAHHA MOUATKOB OBI MpOBeeHbl HEKOTOPHIe JOMO/IHUTeE} 
HbI€ aHaJH3bl MCTbeB. [1p 9TOM Oblmo0 O6HapyXeHO, TO IpH HeOoubUION pac 
HHUe B COJepKaHHH BOJb B MaCTHHKaX JIMCTbeB (KOHTpoIb 69,8% HM 3aKamer} 
uble 70,1%) HeqOcTaTOK HacbleHHA, ONpesenenublit no Metoxy JluTBuHosa (34 
y KOHTPOJIbHBIX pacTeHHH paBussicA 5,9%, ay 3akasIeHHbIX — 4,6%. 
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TlonHas cnenocTb 3epHa HaCcTYyIIHJla OFHOBPeMeHHO B NepBbIxX GHCax OKTAO- 
i KaK Ha KOHTPOJIBHbIX, TaK WM ONbITHBIX JeJIAHKaXx, 


Taonnma 2 
« 


Ypoxali 3epHa KyKypysbl H ero cTpyKTypa 


| 


Ypomwah (e ujra)| Ilpoment pacrenuit, 3anai3apwux: wR 
os} Ta 
Na] Qwm 
ye < os s x ot G 
as ° 2 a a E ene ae 
< ba Ge 3 3 Ce} eS =o 
s& os a > > o a2 Ry 
Raia] a fe) e) fe) Se Oy 
at oo, = 2 = & Sa Do 
oo xo ov Ps) Oo 
oO 7 = os] Gr) st Mow <a 
HT POJIb 61,4 | 48,9 56,7 | 39,9 SrA Oe cal OSs Olsogns 
CTCHHAH HS 3aKaJICHHbIX 
ceMAH (BY Zh | ayaa Yh AOS | 49.5 Sites OFo 2020 Tiree) 12 
sHUILAa +4,3 |4+3,8 | —10,5 |+9,6 |4+0,6 |+0,3 | +5,0) 42,4 
3HHILa B % K KOHTpovio 107,0 |4107,8 -- -- —_ 


-Anaiu3 JaHHbix Ta6u1. 2 noKasprBaeT cyleqyrouree: 1) B ycsIOBHAX CpaBHUTesb- 
) sacyluiHBoro 1955 r. NpeymoceBHoe 3akaJIMBaHHe CeEMAH K 3acyXe MOBbICHIIO 
OK ali 3epHa KYKypy3bl Ha 3,8 L/ra, T. e. Ha7,8% MO CpaBHeHHIO C KOHTpOJeM; 
yBesIH4ueHHe ypOKaH 3epHa NMPOUCXOANIO TaBHbIM OOpa3s0M 3a CueT YBeJIH- 
HHA UHCIa HOPMaJIbHO Pa3BHTbIX MOYaTKOB Ha OHO pacTeHve, a TakKe 3a 
eT yBeJIHYeHHA Beca OAHOTO MOUaTKAa UH, B MeHbueli CTeleHu, aOcomOTHOTO 
ca 3epHa. 
Takum o6pa3oM, JWId 30HBI HeycTOlYHBOTO yBaxKHeEHUA CTaBponosbcKoro 
Jad TIPHEM MpeANOceBHOrO 3aKaUBaHHA KYKYPYSbl K 3acyXe Jia MOMOXKUTeIb- 
IH Pe3YbTAT H OSTOMY MOXET ObITh PEKOMEHJOBAH AVIA WMpOKOTO MpOu3BO]- 
‘BEHHOrO HCIbITaHHA. =~ 

B mpopeyeHHu padoTbl upuHHMasmH yuactue B. ®. J[pett, A. HW. Welttkun 
C. B. Eq®umxun. 
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JLow 2a jUbr Anxagemun spayr CCCP 
i 1957. Tom 112, Ne 2 


@H3HOJIOTHA PACTEHH! 


E. A. ABJIOHCKHA 


O 3HAYUEHHH 4YEYEBMYUEK KJIYBHEM KAPTO®EJA 
(ITpedcmasaeno axademuxom A. JI. Kypcanosoim 14 1X 1956) 


PyHKUMO YevesuteK OOIYHO CBOAAT K OOJerueHHIO Juppy3suH rasoB B mpo 
lecce J[bIXAHHA CKBO3b IVJIOTHYIO MaJlonpoHHuaemyto Nepuyepmy (*, 7). OqnaKe 
HMCIOULMECA B JIMTepaType 9KCHepHMeHTaJIbHble JaHHble (7°) He MawoT AocTaTou 
Horo mpeycTapmenua 0 *usHOMOrMYeCKOH pomM YeyeBHeK. SHavenue %*e HD 
B Ipoleccax MOrOWeHHA HW MCMapeHHA KITYOHAMH BOAbI BOOOMe HE H3y4eHO, 

B wacTosujemM uccleOBaHHu Oblvla MOCTaBeHa 3aada BbIACHHTb 3HadeHHE 
yeueBHueK JIA MpOWeccoB BOAOOOMeHa H bIXaHHA KIyOHeH Ha paSHbIX 9TaMax 
UX PpasBHTHA, a TaKxKe B WepHO XpaHeHHaA. 

B KayectBe MaTepHala JIA WCCIeJOBaHHA UCMONb30BaIHCb KJYOHH COpT, 
PaHHaa po3a, BbIpauleHHble B JIeTHeli MocayKe 1955 r. B Kppimy. Ilocagqka Oni 
mpousBeyeHa 14 VII, yOopka — 16 X. Sumo KayOuHH XpaHHuCcb B NOABal 
mipH Temmepatype 4—9°. OnbiTbI CTaBHJIMCb B YCJIOBHAX KOMHATHOM TemmepaTy 
pbl H COOTBCTCTBCHHOM BulaxKHOCTH BosAyxa. M301auHA YeueBHYeK JOCTHTaac 
HCKYCCTBCHHBIM 3aKYMOPHBaHHeM UX CMeCbIO, COCTOABILeH H3 BOCKa, KaHHOJIM 
M Ba3eJIMHa B OTHOWeHHH cooTBeTcTBeHHO 20:8: 1. PacnmaBmenHaa cmec 
HaHOCHJIaCb Ha MOBCPXHOCTb KJIYOHA CTeKAHHOH tamouKoH. Hasecka, 
TakxKe (OpMa HM pa3MepbI OMBITHBIX HM KOHTPOJIbHBIX (C OTKPbITbIMH YeUeBHY 
KaMH) KJyOHeEH OblIH MpHMepHO OHHAaKOBBIMH. 

MyteHcHBHOCTb MOPOuleHHA HW UCMapeHUA BOJbI YYHTHIBANAaACh 10 H3MeHeHH 
Beca KlyOuel ocse NpeObiIBaHHA UX B BOJe HH Ha BO3Ayxe B TeyeHHe 12 yac 
HW BbIpaxKaJIMCb B rpaMMax BO! Ha 100 r cyiporo Beca Ks1yOuelt (Tab. 1). Bareih 
BaeMOCTb. OpraHHyeCKHX BellecTB (9K30CMOC) ONpeyeAIacb 10 MeToy Cyxopyy 
KoBa (°), BAOM3MCHCHHOMY HaMH IPHMeHHTeIbHO K OObexKTy. J[bIXaHHe u3y4a 
JIOCb Ta30MeTpHYeCKHM MeTOJOM IIpH MOMOM NepeKoHCTpyupoBanuoro IO. B. Pat 
KHMTHHbIM ipuOopa Opca. 


Ta6 soma and 


Mepuog sererauun Mepuon xpa- 


BapuauTbl onpita HeHHA 


9 IX 16 IX | 29 IX Tax 16 X 7 XU 26 1 


Ilornmomenue BOAn | 
KayOuu KOHTpoubHBIe 0,69 | 0,55 | 0,49 | 0,25 | 0,28 | 0,16 | 0,19 
»  OMMbITHBIC 0,06 | 0,44] 0,49 | 0,29 | 0,24 | 0,16 | 0,47 
Mcnapeune Born 
KayOun KOHTposmbHBIE 1,96 1°41, 10" 0, 79 10,53 1042190, 18 aa 
»  OlBITHBIC 1208 RORS 05854] 80; 508/00 3451 0. 2a iso air 


HckyccTBeHHad H30JAWUA YeUeBUYeK MPHBOAUT K CHWKeHHIO MHTeHCUBHOCTY 
BojooOMeHa y KsyOueli MUIb Ha HeKOTOpbIX 3TaMax Pa3sBHTHA B NepHojy Ber 
Taluu pacTeHHH; B MepHoOk XpaHeHuA CyUIeCTBEHHOH pasHUUbl Me?KJLY OMbITHEIMIP 
MH KOHTPOJIbHBIMH KJITYOHAMH He HaGwtOlalocb. | 
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Ta 2Kke 34KOHOMepHOCTh MMeeT MeCTO H B OTHOMIeHHH BbIMbIBaeMOCTH Opra- 
(WECKHX BeMLECTB (9K30CMOCA), ITO ABJIACTCA JONONHEHHEM H NOTBEp2K je HHeM 
MMCMPHBEEHHBIX JaHHbIX TO BOAOOOMeHY KwyOneli (cM. TaGa. 2). 


Ta@muna 2 


Mepnoy pererauuu Tlepnom xpa- 
Bapuwauryt onpita saa a 
91x | 16 x | 291 | Tk | 16x 7 xi | 26 1 
K.1yOHH KOHTpOJIbHBIe 2,04 | 0,39 | 0,46 0,35 OFSSaO mio Orso 
* OMBITHbIe 1,61 | 0,44 {| 0,44 | 0,27 | 0,33 | 0,76 | 0,47 


IIpumeuanne. Bee unppp B 1a6.uueB MuasMauTpax 0,1 4 nepMaH- 
raHata Ha 100 r cpiporo Beca Kny6ueli 3a 12 yac. 


HecomHeHHO, YTO TIpoleccbl BOLOOOMeHAa H 9K30CMOCA B OCHOBHOM ocyecTB- 
TCA Yepes COOCTBeHHO NepHepMy, a (yHKUHU YeyYeBHYeK IPH 9TOM MposB- 
TCA JIHIb B OTJeJIbHbIe MepHOAbl pasBHTHA KIYyOHeH. 


Konmpolb 


OTK 16K 291K 7X 16X 7XIT 1955 LET 1956 
Aepuod Gezemayuu flepuod xpaHenua 


Puc. 1 


Wuaye o6cTouT Jeo c MpolleccaMu ra3006MeuHa. 

Ha prc. | npeycraBsleHbl pesybTaTbl HCCeQOBaHHA JMHaMHKH HHTeHCHB- 
2TH JbIXAHHA B MHJIIHrpamMax CO, Hal xr cpiporo Beca kmyOHeH B 1 yac 
3eNHUHHI [bIXaTebHOrO Koadduuueuta (JK). 

TlomyyeHuble MaTepHaJIbl MOSBOJIAIOT CYHTATb, UTO YEYCBHUKH HrpaloT cyiue- 
‘CHHYIO PpOJIb B Mpollecce AbIXaHHA KIYOHEH, HO 9Ta POJIb UX pasJIM4Ha B pas- 
> MepHOAbI KusHeeaTerbHOcTH. MckyccTBennas 3akyNOpKa YeYeBHYEK BBISbI- 
T 3aMeTHOe CHHXKCHHe HHTCHCHBHOCTH JbIXAHHA KJYOHeH B MepHo UX pocta 
14 yo 34% Kk KoHTpomio). Y cBexkeyOpaHHbIX H NOKOAMMXCA KyOHeEH pOJIb 
eBuueK BO3pacTaeT. OTO BbIpaxkaeTcA B Ooee 3HAYHTeIbHOM CHWKeHHH 
"CHCHBHOCTH J[bIX@HHA OMbITHDIX KIyOHeH (Wo 52%) moO cpaBHeHHIO C KOHT- 
[bHbIMH. 

O 3HaueHHH YeueBHYeK B polecce JbIXAHHA KJTYOHEH MOXKHO CYHTH He TOJIb- 
10 BbIJjemeHuIo COz, HO H M0 H3MeHeHHO BemMuHHbI JK. DaKT CHWDKCHUSI JAK 
JIeTeIbCTBYeT O HapyIeHHH HOpMaJIbHOrO Tas00OMena y KJlyOneli C HcKyc- 
CHHO 3aKYHOpeHHbIMH YeveBHUKaMH, a H3MeHeHHe ra3s0Boro pexXuMa, KaK 
eCTHO, BIHAeT Ha XapakTep Ipopactanna KapTodessa. Tak, HalipuMep, NOHH- 
iHOe COJjepxKanHe KHCMOpOJa B OKpyXKaloulel KMyOHH aTMOcdepe ycTpaHAeT 
(HHHpOBaHHe BepxXyweyHOrO ria3Ka (*). [lostoMy Bo3HMK BOMpOc, He OKaKeT 
Takoe Ke JlelicrBHe HCKYCCTBEHHad 3akylopKa YeyeBuuek? 
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; 
™ B 1956 r. Hamu Obl MOCTaBJICH CMeMHaJIbHbIM OMbIT C TEM 2K COPTOM Panus 
posa. ONbITHbIe H KOHTpOJIbHble KYOHM, MO 6 wTyk B KavkKJOM BapHaHT 
1 Il 6bwiH noMeeHBI JI MpOpaliHBaHHA BO BUaKHbIM MOX MPH TeMIepary| 
18—22° u 12 II cherorpapupoBauel. 

Bepx yuleuHble ria3kH HayaJiM MpopactTaTb Ha 3 JeHb OJHOBpeMeHHO y O0Oer 
naptui. Ho Ha 4—5 yenb y KslyOueli C HCKYCCTBEHHO 3aKyNOPeHHbIMH yeueBH 
Kamu (CM. puc. 2, culeBa) CTaiH MpoOyKAaTbCA MW OOKOBbIe P1asKH, TOa Kal 
y KOHTPOJIbHBIX 3TO ABJeHHe He HaO/OAaOCb AO KOHIMa OMbITA. 


Puc. 2 


OTH JaHHble MO3BOJAIOT CJleaTb BbIBOJ, O TOM, YTO YeYeBHYKaM IpHHay 
*KaT PYHKUMM perysupoBaHUuA pocToBbIxX mpoueccos. BOmbuiad WIM MeHbIh 
CTelleHb HX MpOHHWaeMOCTH MOXET, B YaCTHOCTH, ONpeesATb CTeneHb JOMU 
pOBaHHA BepXyIe4HOrO rviaska. . 

SaciyXuBaeT BHHMaHHA PasJIMYHad MPOHHWAaeMOCTb YeueBHYeK JIA BO 
W razoB. OOsleruan ra300OMeH, 9TH OpraHbl B TO Ke BPCMA OKa3bIBalOTCA Help 
HHUaeMbIMU WH MasIOMpOHHWaeMbIMH JIA BObI HMCHHO B TepvO MOKOM, KOr 
WCCyleHHe KyOHel- HaMOoulee ONAaCHO. 

Mueunve 0 TOM, UTO YeYeBHYKH Y PaHHUX COPTOB KapTodesA Ip nosroTo 
K 3HMHeEMYy XpaHeHHIO TipekpallaloT CBOIO JeATEbHOCTb Kak OpraHbl Ta3006 
Ha (4), He COrdacyeTCA C HalHMM AaHHbIMH. PesyJIbTbITbI HaWIHx PUsHOsMOrHy 
KX HCCJIeqOBaHHi MOKa3bIBalOT, YTO YeYEBHYKH OCTAIOTCA JeATCJIbHbIMH H B 
pHo NoKos, oOecneunBad HeOOXOZMMY!O CBA3b KyOHel Cc BHewHel cpex| 


Kppimcxuh duanan Tlocrynun0 
Axkayemun HayK YCCP 24 IV 1956 
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1E.Artschwager, J. Agric. Res., 27, Ne11(1924). 2 A.U.Tpeuymunk 
C6opx. Kaprodenb, 36, M., 1953. ° H. ® Coxouaosa, Joxa. BACXHHI, 4—5 (19 
4A. UW. Veaanuuosa, Tp. Uncr. renetuxy, 14 (1947). ®R.Sawyer,O.Smi 
Am. Pot. J., 32, Ne 1, 18 (1955). ® K. T. Cyxopyxos, Tp. Uucr. dusuon. pact. | 
CCCP, 2, Ne 1 (1937). 7 N. Thornton, Contr. Boyce Thomps. Inst., 18 (1944). 
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PHSHO/JIOTH fl 


10. A. METPOBHU * 


MIPHMEHEHWE PAJMOAKTHBHbIX H30TONOB K H3Y4UEHHIO 
BbIMEJIEHHS POCHOPA WH HOA CJIIOHHbIMH DKEJIESAMH 
IPH YCJIOBHOM HW BE3YCJIOBHOH CEKPELMM 


(IT]pedemasaeno axademuxom K. M. Boikoeoim 16 X 1956) 


PayvOakTHBHbIe W3OTOMbI WHpOKO MpHMeHAIOTCA B ONbITAaX TO H3yYeHHIO 
OHHMaeMOCcTH TkaHelt ("). OqHaKO YacTO 06 H3MeHeEHHM MpoHMiaemocTH mp 
M WIM WHOM BO3J€HCTBHM CYJAT ONpelesAd MPOHHKHOBeHHe TOJIbKO OHOrO 
WuousoTona (HaupuMep, P* unu J+). MoxHO mpeqnOMOKUTH, YTO TakHe UC- 
e€QOBaHHA JOJDKHbI AaBaTb OrpaHWyeHHoe MpeACTaBseHve O TPOHHaeMocTH. 

B nacrosmel paOote MbI H3yuaJH BbIeeHHe @occhopa H HO-a CHOHHIMU 
sJIe3aMH, COMOCTAaBIAA KOHUenTpaunw P* yw J! B cmoHe MpH ycnOBHOL u 
SYCJIOBHOM CcekpelMH. TeM CaMbIM MBI OlpefeJAJIH KOPTHKaJIbHbIe BIHAHUA 
| MpOHHaeMocTb TKaHeH. HepaguoaKxTuBupili nog (7-4) uw Meyenbiii docdop (°) 
Ke IIPHMCHAJIHCb K H3yYeHHIO BJIMAHHA KOPbIl FOMOBHOTO MO3ra Ha IpOHH- 
|EMOCTb CJIOHHBIX 2KeJIe3, HO C MOMOLMbIO HHO MeTO,UKH. ABTOpbI 3THX pabOT 
CleOBaIM BbIeeHHe YTOMAHYTHIX 9JIEMeHTOB CJIOHOH Nocie pasHEix py Hk- 
(OHAJIbHBIX Harpy30K Ha OOJIbUIMe NOMyWapHA TOJIOBHOTO Mosra pH Oesyc- 
BHOpeJIeKTOPHOH MMOKaplHHOBO!i CeKpellHH. 

_ Hawn onpitsl ObiH NocTaBJIeHbI Ha NATH COOakax C BIBeJeCHHBIMH NpOTOKaMH 
OJIOYIIHBIX 2esIe3. COHHbIe YCJIOBHbIe pecpleKcbI JO STOTO y HUX CHCTeMaTH4eC- 
“w3y4asucb He npoTsKenuH 4—8 met. Ha ocHOBaHHH MpOBeeHHbIX CNelHasb- 
(X TIpOO MO2XHO IIPHHTH K BIBOLY, YTO CoOaKH Jlactuk u CynTaH mpunajie- 
iT K CHJIbHOMY, YpaBHOBelUeHHOMY, NOJBHxKHOMY Tuny; IJonKkana u Tpugoua 
HO OTHECTH K IIpOMexKYTOWHOMY THITy cpequel cub, a JIucéuka — K caaG6o- 
Tuny. Boee noqpoOHO xXapaKTepHCTHKa BBICHIe€H HePpBHOM JeATebHOCTH 
4X coOakK pHBefeHa B Ipeyellymux padorax (°, *). 

Onpirb! ObIJIH MOCTAaBJICHbI B 3BYKOHEMpOHHWaeMOl KaMepe. Cirony coOupasH 
CTeKJIA HHO CJIIOHHOM BOPOHKH B LEHTpHyxXuble NpOOupKH. Kak Oe3ycsOBHbI 
3IPAKUTEb TIPHMeHAJIH MACO-CyXapHbI mopomoK (1:2). 

Cxema crepeotuna Obila cieqyrouel: 1) ea, 2) 3B0HoK | — noyKpenmenue 
e3 30 cek., 3) cBeT — MOykperseHHe yepes 30 cex., 4) 3BoHOK I] — qucde- 
mupoBka, 5) 3BoHOK |] — nogKpemeHHe yepes 30 cek. 

PasyapaxkuTeiH MojaBaslH C HHTepBaJiaMH BO MHH. Cuiony pH OesycJIOBHOK 
peuuu coOupanu B TeyeHve 150 cek., Ip ycJIOBHOH CeKpelMH — B TeyeHHe 
eek. 

‘Beero noctasuaiu 25 skcnepHMenTos c P® y 17 onpitos c J. 3a | 4ac qo 
TyYeHUA NepBOM NOPUHH CIOHbI BV. Saph. magn. BBO_UIM 2—3 Ma JecTuI- 
JOBaHHOM BObI, cosepxamel NasHP?’O uan NaJ*!. Takum o6pasom, 
JleqoBanue YCJIOBHBIX pedsIeKCOB IIpHXOAMIOCb Ha BpeMA MaKCHMaJIbHOrO 
‘THOCHTCJIbHO paBHOMepHOrO OesycMOBHOpe*eKTOpHOrO BbIeeHHA paHo- 

‘BHbIX H30TONOB CJIKOHOM OKOJOYIUIHOH wesesbl. Ha | r Beca Tesla HHbULM- 
anu 20—400 umn/muu J} nou 400—2500 umn/mun P*. [loqcueT umnyJb- 
npoussog_uiu B 0,2 MJ CIHOHBI HB 0,05 MJ KpoBH (MocJIe MpesBapHTesbHOrO 
cyuiMBaHua) Ha ycraHopKe B c Tropyosoli tpyOxot MCT-17, Haxoqamencsa 
BHHIOBOM JomMuke. Kpopb noslyyaiH u3 KpaeBOH BeHbI yxa. PesysbTaT 
eCuHTLIBaIH Ha | MJ KpOBH HJIM CJIOHBI. 
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Ilpumeyanne. 3yecb u B CefylouleH TaOnMue Haq YepToOi — KOTMYeCTBO CIO 


(ma), oq YeptoH — akTHBHOCTb (HMU/MHH-MJ). 


B ra6n. 1 mpegcTaBleHo Bbieswenne P* cmoHoi mp ycroBHOl u 6esycmo 
HOW CeKpeWHH B OTACIbHbIX, B3ATHIX JIA IpMepa, ONbITaX. OTH BeAMUHHBI ¢ 
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RR’ ooo» 


fh, 2-49 warage 18) xeo De eee 


Pue. 1. Cpequaa konnentpauua P®? y J}9! B cnto- 
He BCeX COOaK MPH YCMOBHOH HW 6esyCIOBHOH ceK- 
pel, BbIpaxKeHHaA B MpoueHTaX K AKTHBHO- 
cTH 1-H OesycnOBHOpedeKTOPHOH MpoObi cw0- 
HbI (cpeqHee 43 25 onbiros c P#* 4 17 ompiros c 
J181): a — 6e3ycno0BHOe cmOHOOTAeNeHHe, 6 — 
ycloBHanx ceKpellua; 1—5 — mpo6br cuOHBI, 
COOTBETCTBYIOMNe pasparxkuTemo B crepeorume 


y 5 coOak. AKTHBHOCTb NepBoli NopunH cwHOHbI (1-Ti OesycnoBHopedseKTopEy 
mpuuadH 3a 100%, akKTHBHOCTS Kax Oli NocueLyroulell NpoObI BO BpeMa jan} 
PO SKCIepMMeHTa BHIYHCIMIM B IpOWeHTaxX MO OTHOWEHHIO K 3TOH TepBOl Ti 
6e. SicHO BUAHO, TO CpeAHHe BeMUMHbI H3MeEHSIOTCA C TOI xe’ 3aKOHOR 
HOCTbIO, UTO H pesyJIbTaTbl OTeJIbHBIX ONITOB. I]pu ycoBHol cekpeuHN 
THBHOCTb CJIHOHbI B CpeqHeM B 2 '/.—7 pa3 HMDKe, YeM IpH Oe3yc0BHOM Off 


HOOTJeJICHHH. 
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OTBETCTBYIOT JaHHbIM, MOJIy4eHHE 
B MOaBIAOuWleM OOJIbUIMHCTBE OT 
TOB y BC€X XKHBOTHHIX. AKTHBHOC 
CJHOHbI, MOJIYYeHHOH pH evict 
MOJIOMKUTeMbHOTO YCOBHOTO pa3fif 
X%KHTeA (3BOHOK I wn cBeT), BO BC 
ombITaxX HHxKe (OOBIMHO B HeCKOJH 
pa3, HepeqKo B 10—30 pas), 4em 
OesyCIOBHOpedsIeKTOPHOM  CJIIOHO 
yenenuu. Munorga jaxKe He yaae® 
oOHapyxuTb P® B cmoHe IpH yeu 
HOH cekpewHH. B Tex cmy4ai 
Kora Mp ycNOBHOpedleKTOpH| 
AudepeHUHpOBOYHOM TOpMoOxer| 
(3BoHOK II) BbiyemseTca HeOOUBII 
KOJIMYECTBO CJIIOHbI, AKTHBHOCTB | 
cmeqHei TaK 2%e HW3Ka, jf 
HM IPH MNOJIOKUTCIbHbIX YCJIOBE 
peduiekcax. I 

Ha puc. 1 ws06paxena cpey 
aKTHBHOCTS P* B pasmHUHbIX MOpH 
AX CJIOHbI, NOJTYYCHHIX B 25 OMI 


HspectHo, 4TO B CuIOHe pH yCAOBHOH ceKpellHH CosepxKUTCs HeCKOAbKO 
jeHbIIe as0Ta H XMOpa, eM Ip OesycJIOBHOM cuOHOOTAeeHHH (8, °) 


IPO aera ey 


Buigesenue J'8! corono mpx SesycaoBHol u ycnoBHoh ceKpennn 
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BpiesenHe paXvouod CIOHOH NOAYHHACTCA COBepLIeHHO HHbIM TpaBHsaM. 
» TAO. 2 IpescTaBseHo coxepxanue J'! B cone pH ycJIOBHOH HW OesycOBHOL 
kKpewuu. B 9TOM Cilyyae AKTHBHOCTb IPH YCJIOBHOM CJIOHOOTJeIeEHHH BCerga 
bile, YEM IPH COOTBETCTBYIOMeH SOesyCJOBHOH CeKpelHH. OTO oTMeyaeTCA IPH 
leHCTBHH MOJIOKHTCJIbHBIX YCJIOBHEIX pa3s\paxKuTeseli H IPH BJIMAHHH YCJIOBHO- 
Oo Auddepenwupowoynoro pa3sipaxuTesa (B TeX OMbITaX, KOra BbIesAeTCH 
eKOTOPOe KOJIHYeCTBO CJIIOHBI). B ocTaJIbHbIX 9KCIeEPHMeHTAaX, He IIPpHBeJ[eHHbIX 
TaOMue, OTMeYaeTCH aHaJIOrHYHaH 3aKOHOMepHOCTh, OTpaxeHHadA Ha cpesl- 
WX NOoKa3aTeAax Bcex ombITOB c J!*! (cm. puc. 1). AKTHBHOCTb CJOHI pH ycs10B- 
Oped.leKTOPHOM OTJesIeHHH B cpefHeM B |1/,—3 pasa Bbillle, YeM TIpH OesyCJIOB- 
oH cekpelHi. 

Tloqo6uble cBoeoOpasHble COOTHOMIeHHA MexKY cojepxanHem P” y J! pu 
\CJIOBHO- H Ge3yCMOBHOped*beKTOPHOM CJIOHOOTJeJIeHHH HaOslOaHcb y BCeX 
o6ak C pasHbIMH THMaMH BbICWeH HeEpBHOH JIeATeMbHOCTH He TOJIbKO B NepBble 
acbl NOcsIe HHbEKIMH payMousoTona, HO H B Ooulee MO3HHe CpoKH. B page cay- 
aeB MbI HCCJIeqOBaJIH cOHY Yepes 1—4 uv OoNee WHE Nocle BBeJeCHHA H30TOMA. 
aa P* yjanocb yIOBHTb C JOCTaTOUHON CcTeneHbIO AOCTOBepHOCTH BbILMeONH- 
‘AHHbIC COOTHOIWEHHA BIIOT JO TpeX tHe Tocme HHbeKWHH (cM. Tabs. 1, PBu- 
on), a qua J! qamxe Jo veTbIpex Aue (cM. TaOn. 2, [Buyou), XOTA 03a HHbH- 
upopanuoro J!*! Opa 3HauHTeIbHO MeHbINel, YeM 4o3a P*. 

IIlpu u3sy¥eHu IpOHHWAeMOCTH BCera HYXXHO MOMHUTb O BOS3MOXKHOCTH yua- 
‘THA UCCuIe/yeMbIX BellleCTB B MeTaOoH3Me TKaHeli. Hanpumep, J‘! B ormmune 
it P®? w pala Apyrux usoTonos (1°) 3HayHTesIbHO KOHICHTpHpyeTcsA B CJIOHE. 
AKTHBHOCTS J!*! B pasHbIX NpOOaX CJIOHbI B HECKOJbKO pas (OT 3 Yo 40) Bbillle, 
€M B KpOBH. ITO, MOBHAMMOMY, CBA3AHO C CHHT€30M B CJIIOHHBIX 2KeJIe3aX MOHO- 
foTuposuua (") uc paspymienveM B Hux TupoKcuua (*). B ornomennu P* 
TMewaeTCA MPOTHBONOJOKHAA 3ABHCHMOCTb: AKTHBHOCTD CJIOHbI B HCCKOJbKO 
a3 (oT 2 20 9) Hu2xKe, YeM akTUBHOCTb KpoBn. Pasu4Hoe cofepxaHHe P* B cio- 
e€ IPH yCJOBHOM H OesyCJIOBHOM CeKpelHU, BePOATHO, B HEKOTOPOM Mepe MOXKHO 
ObACHUTh pagHOlt HHTeHCHBHOCTDIO yuacTHA HeopranuyecKoro dochata B 0O- 
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MeHHBIX Mpeppamenuax AT® (1%) u HyKJeHHOBBIx KuCuOT (**) B CaMOl 2%eTesi 
Ip pasHbix (PyHKUMOHAJbHbIX COCTOAHMAX STOrO OpraHa. AT® v HyKMeMHOBBL 
KHCJIOTHI HrpaioT ‘BaxKHY!O pOJIb B PYHKUHH COHHOH xKevlesbl. B cBASH C STH 
MpeACTaBsAeT OCOGbIHHTepec TO OOCTOATEbCTBO, YTO AONOMHUTEIbHOe BBeTe 
Hue AT® no-pa3HOMY BJIMAeT Ha YCOBHY!0 H Ges yCMOBHY10 CeKpel{HIO STOH 2Ke 
jle3bl: YCOBHYI0 pe3KO NOBBINaeT, a Oe3yCIOBHY1O OCTaBsIAeT 6e3 H3MeHeHHA (**) 

B 3aKsmo4eHne CuleqyeT elle pas NOAYeEPKHYTb, YTO KOPTHKAJIbHbIC HMIYJIBCE 
3HAUHTEJIbHO, HO COBEPIIeCHHO M0-pa3HOMY BJIHAIOT Ha BbiJeseHHe dopcdop. 
H HOjla CIOHHBIMH 2xeuIe3aMH. PaHee HaMH ObIIO ye OTMEYCHO, ITO OHO H Ti 
*Ke BOSelicTBHe MOXKET BbISBATb AMaMeTPasIbHO MPOTHBOMOJOXKHbIe CABHTI 
IIPOHHWAeMOCTH JIA pa3HbIX BeLIECTB, a HMeHHO: NOCJle TpaBMbl TPOMHHYHOM 
HepBa OY€Hb pe3KO MOBbIMAeTCA MPOHMWaeMOCTh KaNWJWIAPOB Tulasa AA Oeske 
M MOHWKaeTCH UX MPOHHWaeMOCTb AA ackOpOMHOBO KUCMOTHI (*°). 

Jlanubie nacTrosujel u upexbiAymel paOoTbl NoKasbiBaloT, YTO IPH H3y4eHHU! 
IIpOHHIaeMOCTH TKaHel Heb3A OrpaHHYMBaTbCA OlpeesIeHHeM MpOHHKHOBeHHE 
TOJIbKO OJHOPO BeleCTBa, TAK KaK B 9TOM CJTy4ae MOXKHO NOMYYHTb OHOCTOPOH: 
Hee H, CJIeHOBaTeJIbHO, He JIA BCeX CyYaeB MpaBHJIbHOe OCBeleHHe UCceELye 
MOPO SABJIeHHA. 

OjecckH Hay4HO-HCceqOBaTeIbCKHH Tlocrynua0 


TICHXOHEBPOJIOrHyeCKHM MHCTHTYT 6 VIII 1956 
a Omecckwit HayuwHO-HccefOBaTeIbCKHHi HHCTHTYT CTOMAaTOJIOrHH 


UHMTHPOBAHHAA JIUTEPATYPA 


1A. C. Tpomwnn, IIpo6mema kmerounoi mponuuaemoctH, M37. AH CCCP, 1956 
2B. H. GepuurospceKkuit, Ousnon. xypH. CCCP, 25, No 6, 857 (1938). > M. A. Mu} 
X@0bCOH, ®usuon. xypH. CCCP, 25, Ne 6, 865 (1938). *%T. A. KoBpaamesBa, Bom 
9KcM. Ovo. H Meg., 27, Ne 4, 808 (1949). ®& X yal y au, Mpounmaemoctb xemesucTol TKaH 
Ip. HapylwleHHax BbICWWeH HepBHOH JeaTembHocTH, JIucceprauusa, JI., 1955. * IO. A. Ile 
TpoBu4,T. Tl. Wecrepuxosa, E.A.CoKxoaoBa, Yu. 3an. Onecck. HayyHO-HCCl 
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Bu H,B.B. IT etposa, ®usuon. xypH. CCCP, 27, Ne 3, 340(1939). ® T. 1. Ukectrepu 
koBa,E.A.CokoaoBa, Yxp. 6ioxum. xypH., 26, Ne 4, 397 (1954). 1°10. A. Tletrp 
Buu, T.H.CanorosexKxaag, B. Il. Tpupmounospa,B.M. KouosBeun, 5 37i3f yxKpal 
iucbk. dision., Usa. AH YCCP, 1956, crp. 240.4% D. M. Fawcett, S. Kirkwood 
J. Biol. Chem., 209, Ne 1, 249 (1954). 12 R. W. E. Watts, Am. J. Physiol., 184, Ne 2, 36% 
(1956). *M. A. Ty6epuHues,H.T. Kopupes, M. T. Poxsuaanep, JAH, 7 
No 1, 101 (1951). 4*# M.A. T y6epuues, H.T.Kospupes, M. J. Ymaxosa, JAH 
95, Ne6, 1251 (1954). 16 T. 11. Wectrepuxosa, 1.A.Ilerposus4,E. A. G 
KONOBAa, 0 3'i3n yKpaincpK. ision., W3a. AH YCCP, 1956. 1°10. A. Tletposu 4 
Bonp. meg. xuMm., 1, Ne 4, 278 (1955). : 
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IMBPHOJIOFH A 


MW. A. CAJOB 


SMEHEHHE PA3SMEPOB SEP B MEPHOJ, POCTA H CO3PEBAHHSA 
OBOWHTOB OCETPA, CEBPIOrM H CTEPJISAM 


(ITpedcmasaeno axademukom E. H. [aeaoscxum 10 IX 1956) 


Hecmotps Ha To, ¥To OceTp, CeBpiora H CTepJIA{b OTHOCATCA K OJHOMY poly 
cipenser, B HX OBOreHese HaOJIOaloTCA ACHO BbIPaKeHHble OTMHYNA. Ouu 
iCalOTCH Pa3sMepOB Aep, OTHOWCHHH STUX pasMepOB K OOMeHY OBOIMTAa H CO- 
‘{P2KaHHA B AMpaX HYKJICHHOBBIX KHCJIOT. OTHX BOMPOCOB MbI HW KOCHEMCA B JaH- 
MM cTaTEe. 

OxpouHTbl OceTpa, CeBPIOrH M CTepJaqH Hamu usyyanucb Ha II, IV u V 
aHWAX 3peJOcTH. 

‘Matepuaa Opis1 co6pan Hamu Ha Kype (1949—1952 rr.) u, 6arojaps s1106e3HO- 
wu H. HM. Huxomoxuna u VW. MW. Cmonpanoza, ua Bousre (1955). 
Matepuas ukcHpOBaJica GOpMadyHHOM, %*HAKOcTHIO By3sHa u cysemol 
KcycHoH KHcIoTOH. IIpenapaTbl okpamuBanucb no Manaopu uv xeule3HbIM 
aTOKcHHHOM (m0 leyeuraliny). CyMMapHoe KOJIHYeCTBO HYKJICHHOBbIX KHC- 
T B ApaxX OBOMHTOB OMpeseia0cb NOX yAbTpapvoOMeTOBLIM MHKPOCKOTIOM. 
cTaJH Masloro H Hatasa OONbUIOTO pOCTa H3MepAJIMCh Apa OBOLVTOB B ByX 
MepeHHAX Tocwie HX MpocBeTeHHA B ruinuephue. Ha IV cragqun aypa usBue- 
JIMCb U3 OBOMUTA H H3MepsAJIHCh B TpeX H3MepeHHAX. 

Ha II craquu 3penocTH AMYHMKa OBOLHTbI OCeTpa, ceBplOrH MH CTepaaqu 
XOATCH Ha cTaqvu Masoro WM Havasa Combmoro pocta. Pasmepbl HX BapbH- 
ror oT 50 yo 600—700 w. Ha crayquH Manoro pocTa, XapakTepH3yrollelica 
KOIJICHHEM IMTOMIa3Mbl, Y OBOIMTOB OceTpa H CeBpIOrH Apo cMeLllaeTca 
pommMKYIApHOM M CocyAucTOH OGom0"KaM (puc. 1), K MecTy pacnonoxmeHHaA 
odbuyeckux myTelt. Tpoduyeckue MyTH pacioarawTca B OOONO"UKaX Ha He- 
IbWOH noua. Y OBOMHTOB cTepAAM CMelleHHe Apa K OOON0"KAaM MpoKc- 
quT mo3quee. I]pH yBemw¥eHHu OBOWHTOB yBeMYNBAeTCA HW aOCOJIOTHBIH 
3Mep HX AJlep, OHaKO OTHOCHTeJIbHO pa3MepOB OBOLLMTOB OHH CHJIbHO YMeHb- 
orca. AGcoJsIOTHbIe pasMepbl Alep OBOMMTOB OceTpa, CeBPIOrM HW CTepsAAM Ha 
‘X 9TaMaX HX PasBHTHA CyMIeCTBeEHHO pa3siHyalOTCA Mexy coool. Pasnwuna 
asMepax ajep Ha II craquu 3penocTu noKasaubl Ha puc. 2. Ppaduk JIMHelHBIX 
3MePOB OBOWHTOB OceTpa MocTpoeH Ha 249 usMepeHHAX OBOWMTOB H UX Ajep, 
:proru — Ha 311 u crepaaqu — na 177 usmepenuax. 3 rpapuka Buyuo, ¥TO 
jelinble pasMepbI AJlep OBOIHTOB CeBpIOrM 3HayHTebHO MeHbIWe B CpaBHeHHH 
JpaMuv OBOWMTOB CTepJAH HU OCOOeHHO. OceTpa. ; 

Ha IV crayuu spesocTH roHajbl, HesafOsIro lO OBYAWMH, JIMHeHHbIe pasmMepbl 
MITA Y CAMKHM 3HAYHTebHO Bapbupytor. Tak, y OMHOM HS CaMOK OCeTpa UX 
sMepbl KOJIeGanucb OT 2700 Ao 3300 uw, y OHOM ceBplorH OT 2300—2700 yu 
r erepuagu oT 2000 go 2300 w. Aapa UX COOTBeTCTBEHHO BapbHpOBaJIM OT 
,88 0 747,89 uw, 464,12 — 524,94 u wu 451—504 w. Ocuopnasi Macca H3Me- 
HBIX sep y} OceTpa KOJIeOIeTCA OKOMO CpefHero pasmepa (ODS TO aby tCen= 
“4 — 518,1 w u y crepnaqu — 480,22 w. U3 npusefenubix undp sABcTByeT, 
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uto Ha IV cTaquM 3peOcTH roHaybl HaHOONbIIMe pasMepbl OBOMUHTOB H HX AJ 
HaGMOaiorcd y,OceTpa, 3aTeM Y CTepJIAAH H CeBpIOrH. CefoBaTeMbHO, 3a Neph 
6OMbUIOFO pOcTa OBOLWNTHI CeBPIOrM HM UX Apa NO pasMepaM O6rOHAIOT TAKOB 
cTepaqH. aby 

Vsyyenue OTHOMeHHA OObeMa Aep K OOBCEMAM OBOUMTOB Ha PasHbIX cTaMy 
UX pa3BUTMA MoKasasIH UHYIO 3ABHCMMOCTb MexK]y HHMH. Ha cTaqun Mauc 
pocra oTHOWeHHe OObeMa Apa kK O6BE 
oBoluTa y cTepsaqu paBHo 89,96°/o,,y oceT 
74,579/o) wy ceBpioru 37,47°/o,. Ha crag 
Hayasa Ooubluoro pocta (pasMep OBOILHT 
papeH 150—250 mw) oTHOMIeHHe OObeMa aq 
K OBOWHTY y CTepJaqH paBHo 79,9°/o9, y oce 
pa 60,15°/99 Hy ceBpiorH 23,979/o9. Ha IV c1 
JMM 3peJIOCTH TOHabl OTHOMIeHHe OObeMa 4 
pa K OOpeMy OBOLHTa y CTepJAqM paB 
11,71°/o9, y ocerpa 11,34°/y) uw y ceBpto 
7 FO foo: 

OTH JlaHHble MOKA3bIBaIOT, YTO OTHOILNeH 
o6beMa Apa K OObeMy OBOLMMTa HaHOon 
IMM OKa3bIBaeTCA Y CTepayqH M Y oceTpa 
Puc. 1. OsouvT ceBplorH, pasmMep HaMMeHbINMM y CeBPIOrH. O6HapyxuBaet 
392,8 wu: 1 —sanpo; 2— cBeTmblii HecooTBeTCTBHe, BbIpaxkalolleech B TOM, ¥ 
COW OBOIMATA, 3 — NepBOHAadaJI bHOe 

OTMOKeHHe XKENTKA (KaMesIbHOTO) NIpH HaMOOJIbILeM OTHOIWCHHH Apa K OBOIL 

TY aOcoJIOTHbIM pasMep MocsieqHero HaHMeH 
wi (cTepiajb), a IPH HAMMeHbINeM OTHOWMEHHH AApa K OBOLMTY — pasmep 
Ooulblue (ceBplora). ITO HECOOTBETCTBHe PasbACHHeTCA JaHHBbIMH, NOJyYeHH 
IIpH WsyyeHHH Aep MON yAbTpapuoseTOBbIM MHKPOCKONOM. 


~ = 
So 


S 


MUHEUHEIE PAIMepes AGED 


Sea a a Se 
30-150 150-250 250-850 350-450 450-550 I80-650 fe 
Knaccel nuneinerx pasmepob obouumob 


Puc. 2. Ppadux aunelinprx pasmepos szep ua II cranun 3peo- 
cTH ronag: /— ocetp, 2 — cTepnamb, 3 — ceBprora 


Apa usyyanucb 10 cyMMapHomy COJep2KaHHIO B HAX HYKJICHHOBBIX KUC! 
Ha CTaMM MaJloro pOcTa OBOLMMTOB, Ha cTauu Hauasa 6obIUOTO pocta, Ha 
wu ua V craquax. Tlowyuenpr cnexyroune NpeABapUTeJIbHble JaHHble. al 
1. Ha craquu Manoro pocra YIbTpaPwoseroBble YUH OYeHb HHTeHC 
HOPMOMAOTCH TOMbKO A[PbIUKaMH, YACIO KOTOpHIX 10—15. A epuHoe Be ec 
HYKJICHHOBbIX KHCJIOT He COjepxKuHT. a i 
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2. Ha craquu Havana GOonbmioro pocta yabtpaduoseroBie JIyaH TakxKe 
|HHTCHCHBHO NOPOMaroTcA TOJIbKO AApbiluKaMH. SljlepHoe BelllecTBO, IpH Bcex 
SKCHO3SHUMAX JVIMHbI BOJIHbI, MO] MHKPOCKONOM BBIPJIAHT 3eJICHOBATHIM, UTO 
TOBOPHT 06 OTCYTCTBHH B HEM HYKJICHHOBBIX KHCJIOT. y 

,  Uvcno aqppiuek na soli craqun yBemnMunBaeTcH JO HeCKOJIbKHX COT. Apo 
OyKBaJIbHO HacbIIleHO UMM. STO yBeJIMYeHHe CBA3aHO, BepOATHO, C CHHTe30M 
KelTKa. YBeIMYeHHE YCa APbIeK Ha cTaUH GombUIOrO pocTa OBOLUTAa OTMe- 
aaror H. A. Onpurpanr (°), H. 1. Bornuos (3) 1 B. A. Metien (4) y kocrucrerx ppi6. 

3. Ha IV craqun spesoctu, eme 3agouro JO OBYISIH, S\pbIUKHM pacTBO- 
PAIOTCA B pax. ITO MpOMCXOAHT B TO BpeMs, Kara AJpo elle UMeeT AJepHyIo 
odonouky. Msyyenne ajep Ha aToli craqun Jano cneqyiomue pesyabratet. Han- 
OovbIlee NOrMOMeHue YAbTPaHoeTOBbIX Ny eli HaGMOMaeTcA BApax ceBploru, 
3aTeM OceTpa H HavMeHblilee —B Af[paX OBOIMHTOB cTepsAqu. OTH mpeyBa- 
PHTeJIbHble aHHble TOBOPAT O TOM, YTO pa3sMePbI OBOMMTOB HaXxOJATCH B COOT- 
BETCTBHH HE TOJIbKO C pa3MepaMH HX AJlep, HO, IaBHbIM OOpasoM, Cc cosepxKa- 
HHeM B ApaX HYKJICHHOBBIX KHCJIOT, BepOATHO pHOOHYyKJIenHOBOH. Ilo au- 
HBIM J[sBuyqcona (°) B AXpbIUKaX COMepXKHTCA MpeuMyMlecTBeHHO PHOOHYKJeH- 
HOBad KHcuJOTA. 
~ B cBasv c W3102%KeHHBIMH JaHHbIMH O pasMepax OBOLHTOB H UX silep y oceTpa, 
CeBpIOrH HCTepJIAQM BCTalOT Ba Bompoca: |) 3HayeHHeE pasHUM B KOMMUeCTBE 
HYKJICHHOBBIX KHCJIOT y MpefcTaBuTesieli OCeTPOBbIX H 2) 3HaYeHHe pasJIMUHbIX 
Pa3MepoB CaMHX OBOLHTOB H OCOGeHHO HX AJep. 

Jjanupie J[sBuycona (°) 0 3HaveHHH HYKJICEHHOBbIX KHCOT B OOMeHe BeLLeCTB 
KJIETKH MO3BONAIOT TpeMOIOKHTb, YTO HAKOMJIeHWe HYKJICHHOBbIX KHCJOT 
B AJ[pe BO BpeMA POCTa OBOLMHTAa BEPOATHO OMpefesAeTCA HX YYAaCTHeEM B CHHTe3e 
x*esTKa. IIpapya, Yunnep (*) oTMeyaeT, YTO HaKOMJIeHHe Kupa B OBOMHTe KaM- 
Oanbl OcyiecTBAAeTCA pH MoMomH anmapata TonpyxKu. B. B. Kegposcxuii (1), 
pa36upasz Borpoc O posH pHOOHYKJICHHOBOH KHCJIOTHI B pPa3BUTHH KJIeTKH, pues 
K 3aKJIIOUeHHIO OO HX POH B pocTe, HHbIMH CJIOBaMH B CHHTese KUBO Maccbl, 
M B CllelHaJIbHBIX PYHKWUHAX HEKOTOPBIX 3peJIbIX KJIETOK, B UaCTHOCTH B OOpa30- 
BaHHH cekpeTa B 2Keslesax. 

Y OceTpOBbIX pbIO HaKOIJIeHHe pHOOHYKJeCHHOBOM KHCJIOTHI B Ape MpOHCxo- 
WMT mocpeycTBOM OOpa30BaHHA SAJ[pbIleK, UHCIO KOTOpbIX Ha MepHoy 
poctTa oBolmHTa JocTuraeT HecKONbKHX cor. Ilocie pactBopeHuA AppiueK pH6o- 
HYKJICHHOBaA KHCJIOTa MepeXOAHT B AJepHOe BeLLeCTBO, a NocsIe pacTBOpeHHA 
ajpa —B UWHToNNasMy Aliya. 

TakHM OOpa30M, 3a MepHOX pocTa B OBOMHTe MpOHCXOAUT HakoMWIeHHe He 
TOJIbKO KeJITKa, HO Take UH PHOOHYKJIeMHOBOHM KHCJIOTHI. 

Haw Ha6mofleHua Moka3av, YTO KOMMYeCTBO HYKJICHHOBbIX KHCJIOT 
B OBOIHTax OceTpa, CeBPIO'H H CTePAAAH PasJIMYHO, PasJIHYHO Tak2Ke HW KOJIMYeCT- 
BO 2KeJITKa B HUX. Mexyy KOMHYeCTBOM HYKJICMHOBbIX KHCJIOT H KeJITKA HaOJI0- 
yaeTcH HeKOTOPad CBA3b — IPH OTHOCHTEJIbHO OOJIbIIOM KOJIHYeCTBE HeyJIeHHO- 
BbIX KHCJIOT (GOJIbILIEM pasMepe Apa) HMeeTCH H OTHOCHTEJIbHO OoVIbLUIee KOJIMe- 
CTBO XKeJITKa B OBOLHTe (OceTp) H, HaOOOpoT,— IIpH MeHbINeM coslepxKaHuu 
HYKJICHHOBbIX KHCJIOT B A[pe (cTepssiJb) MEHbUIe H KOMMYECTBO KeJITKA. ITO JaeT 
OCHOBaHHe IIpequosaraTb, YO KOJHYECTBO HYKJICHHOBBIX KHCJIOT OnpeseineT 
B TOM HH HHOM Mepe HaKOIleHve 2KeJITKa B OBOIMTEe. 

MakTuYecKHli MaTepHasl 10 pa3JIH4YHIO B pasMepax Aep H COep2KaHHA B HUX 
PHOOHYKsJeMHOBOH KHCNOTbI BbI[BHTaeT BOMpOC O 3HaYeHHM 9THX pasHUHi. 
Her 1 CBA3H MexKy pa3MepaMH sep OBOWHTOB HW JeHHUTHBHBIMA pasMepaMH 
pbIObl UW He yKa3biBalOT JIM KPpyNHble pasMepbI Aep CTepAALH Ha ee MpOHCXO*K- 
enue OT OoJlee K pYMHbIX MpOXOJHBIX pbIO, a CPaBHUTeJIbHO Me/IKHe Apa CeBpio- 
ra Ha MIpoucxoxw fleHue ee OT Ooulee MEJIKUX IIpeCHOBOJHBIX OceTpOBbIx? Bo3smox- 
HO, YTO, HepeXojA B MpeCHble BOJOeMBI, CTepMALb YMeHbINUMACh B pasmMepax 
W COXpaHusla OTHOWMeHHe OObeMa Apa K OObEMY OBOMNTA, CBOMCTBEHHOE €€ MPesl- 

KaM, HO cOjlep2%KaHHe HYKJIeMHOBOM KHCAOTHI IIpH 9STOM YMeHbIIMIOCb. OTHOCH- 
_TeJIbHO CEBPIOrH MOXKHO IpeAMOsOXKUTb, YTO ee T1peAKU OblIH MEHbIIMX pasMepoB 
B CPaBHeHHH C COBpeMeHHO!i (bopMoli u OGHTaJIN B NpecHbIx BoAoeMax. OTHOIIe- 
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HHe OObeMa Apa K OOBEMY OBOLHTA YHACJeOBaHO OT THX MpeAKOB, HO COfep- 


2K aHHe pHOoHYyKJIeHHOBOH KHCJIOTbI YBeJIHYHJIOCh. 
IIloHATHO, 4TO.O6a 3TH BOoMpoca AIH OKOHYATECJIBHOFO HX paspelmleHHA HYAK- 


A\aFOTCA B Nas bHeEMUMX cCneWUHaJIbHbIxX HUCCJIETOBAHHAX. 
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Hoxaage Akagemuu nayx CCCP 
1957. Tom 112, Ne 2 


IMBPHOJIOLH 1 


0. B. WIYMKHHA , 


PA3BHTHE THMYCA Y KOPOBbI 


(IT pedcmasaeno akademuxom E. H. Iaeaoecxum 11 IX 1956) 


Panuue CTaquu pasBuTusA THMyca y KOpOBbI OblwiH OnHcaHbl Anjepconom (2). 
H MIpHllesI K BEIBOJY, TO B OOpas0BaHHH THMYCa IIPHHHMaeT yUacTHe TOJIbKO 
SHTOJePpMaJIbHBIN 2XaOepHbI KapMaH. I]poncxo_uT TakxKe 3akKJlaqKa TuMyca 
B 4 xKaOepHOM KapMaHe, HO OHa BCKOpe NOCJe CBOerO MOABJIEHUA MOBepraet- 
{ peqyKUHH HW He MpHHHMaeT yuacTHA B POPMHPOBAaHHH 2Xesesbl Bspocsoro 
yraHu3Ma. Mopdouornyeckad KapTHHa pa3sBiTHA THMYCa KOPOBbI B IJIOJHOM 
spHoye Java B paOote B. H. Hukurunoili (*). 

| Hacrosiee cooOmleHve MOCBALIeHO H3yYeHHIO HEKOTOPBIX BONPOCOB paHHero 
i3BHTHA THMyca KopoBbl. IIpu sTOM uMeeTCH B BUHAY CBA3b 3TOrO Mporecca 
obileH NepvHoxusaluel BHYTpHyTpOOHOrOo pasBuTuaA (*). 

Matepuad Obll co6paH Ha AcTpaxaHcKOM MscoKOMOHHaTe. OnpeyesieHue 
IspacTa 3apObIIeH NPOBOAUIOCb CpaBHeHHeM HX C aTHPOBaHHbIM MaTepHasioM, 
)JTyYaeMBIM Halle Wa6opaTopueli B TeveHHe psa Jet U3 AcTpaxancKol o6nacTu 
) MACHOH Nopose ckoTa. Bain coOpanbl cTaquv pasBuTHA, HaumHasd c 27 cyToK 
KOHYad 8 MeCHIeM BHYTPHYTpOOHOrO pa3sBHTHA. PUKCHpOBaJICA MaTepHas 
» Xemmu (Ha 3% cysieme). 
| Bpema nlosBdeHHa MNepBol 3akulayKH THMyCa OTHOCHTCH, MpHMepHO, K 
j—27 cyTKaM pa3BuTuA. B sTO BpeMHA OH IIpescTaBsneT co6oH paspacTaHue 
TOJlepMaJIbHBIX uacTeli 3-x wKaGepHbIX MewKkOB. Ha craylun nepexoja MexAy 
POAbIIeBLIM H MpeAMIO{HbIM MepHogamu (34 cyTKH) THMyc MpescTaBJeH 
TOHKHMH TA2KaMH, HLYULUMH Ha3ajl OT KayaJIbHOH YacTH 3-x 2%aOepHbIX KapMa- 
1B. B TaxKaX XOPOUO BUAHA MOMOcTh. Tax MYT 10 OOKOBBIM CTOpOHaM IeH, 
TeM IlepexXOJAT Ha ee MepeHIOIO CTOPOHY HM COMMKAIOTCA, HO ellie He OObEMU- 
norca. He 3aMeTHO HHKaKHX IPH3HaKOB BeTBJIEHHA TuMyca. Bokpyr Hero He 
(JHO KOHICHTpauMH COeAMHHTeIbHOTKAaHHbIX KJIeTOK. IlapannenbHo TA2xKaM 
(imMyca, OepyllHM CBOe Hayao OT 3-x 2% aOeEPHBIX KAPMAHOB, HyT Oosee KOPOTKHE 
KH, OTXOJ Aue OT 4-x 2KaSePHBIX KAPMAHOB; CBOMM CTpOeHHeM OHH OYeHb Hallo- 
{HaloT TH2KH THMYCAa. 

Tlep Baa craqua mpeqnsoyqnoro nepHoa MpeAcTaBsena B HallleM MaTepuase 
-CYTOUHbIM TIpeAmoqoM. TaxKu, WIM BeTBH, THMYCa B 9TO BpeMA COeAMHEHDI 
2Ky coOoli B KayjlaJIbHOM oTjese. B mMecte o6beqMHeHHA B HUX HaMeyaeTCHA 
JIbUaTOCTb. OTa YVacTb THMYCaMIpH JaJibHeHWeM pasBUTHH IIpeBpaTHTcA BIrpy]- 
"oO Wou10 TuMyca. BerBH THMyCa COCTOAT M3 OTJCJIbHbIX KJICTOUHbIX TsDKeH, 
KOTOPbIX MeCTaMH, pasOOWeHHO COXpaHHJIHCb elle HeOOJIbUIMe OCTaTKH 
goctTu (puc. 1). 

CoeluHUTesIbHaAt TKaHb He OOpasyeT clelHaIbHOrO YexXJa BOKpyr THMyca, 
) Ha OMepeyHbIX pa3spesaX BHAHO, YTO COeMHHTeMbHOTKaHHbIe KJCTKH pac- 
laraloTCcA OKOJIO THMYCa OoJIee MIOTHO H B ONpeseseHHOM NOpsyKe — KOH- 
HTpHuecKHMU KpyramH (puc. 2). KpopeHocuble cocy{bl Herlocpe/CTBeHHO 
THMYCY He NOAXOAAT, TOKO B OOMACTH OyAyuleH rTpyAHOH No OHM MpOXOAAT 
KY OTBETBJICHHAMH OCHOBHOTO CTBOJIa THMYCa. 

Ha 40 cyTku pa3BuTHA BilepBble HaMeYaloTCA OCHOBHbIe OTeJbl THMYCA, 
BbIPaKeHbI OHM elle HescHoO. Tak, OYeHb cabo OOosHayeHa oOlacTb Tepe- 
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elika. XOPOMIO BbIPAaxKeHO AOMbYaTOe CTpOeHHe TuMyca, oco6eHHO rpyAHOH Jom 
Ha 9rTolicraqum pa3BuTHA BMepBbIe 3aMeTHO HeOOJIbINOe YHCO KICTOK CTPOMI 
THMYCa, OHH OTIMUAIOTCA OT OCTAJbHBIX €rO KeTOK Ooslee CBeTJOH OKPacKOl 
Co6cTBeHHO KJ€TKM TYMYCa JlexKAT Tellepb CpeAH KCTOK COe€HHHTeJIbHOW TKaHl 
oOpasyiolleli BOKpyr HHX YeXOJ, PpaHHUbl KOTOPOrO elle HEPe3KO OTJCJEHBI 0 
IIPOUMX COC(AMHUTEMbHOTKAHHBIX KJIETOK WeHHOrO OTeNa TYOBUILA. K popexoe 
HbIe COCYAbl BXOAAT BHYTPb COCAMHHTEMbHOTKAHHOTO YexJIa U ONNSKO NOAXOMA 
K KJleTKaM THMYCa. 

Ha 41—42 cyrku pa3BHTHA THMyC aHaTOMHYeCKH B OCHOBHBIX YepTaX MME 
eT CTpoeHHe 2%KeIesbl B3pocsoro opraHu3sMa. Tak Kak COe/(MHHTeJbHOTKAHHBI 
yexoul THMYCa Ha STOH CTauH pasBHTHA XOpPOIIO OTTpaHHyeH OT OKpy2KaroUlle 
ero COCPAMHHTeJIBHOM TKAHH, TO C STOFO BOSPacTa THMYC MOMKHO OTMPenapupoBati 
UTO OYeHb JerKO CleaTb Ha PUKCHPOBaHHOM MaTepuase (pHc. 3). 

Xopowio BbIpaxkKeH JONbyaTHii xapakTep THMyca B rpyAHOK Jose U B Ted 
*Kelesbl, TOra KaK BeETBH THMYca 10Ka elle He BeTBATCA. IIpogqom«Kaetca Mor 
MUPOBaHHe KJIeTOK CTPOMbI, HX KOJIMYeCTBO 3HaYHTeIbHO YBeJIMYMBAeTCA. 

Ha 45 cyTKH pa3BHTHA MOXKHO 3aMeTHTb TpOfouKeHve opMupoBaHH 
JIOMbYATOCTH THMYCA; JOJIbDKM BHAHbI UH B BETBAX THMYCA, HO KpaHHaJIbHble Yi 
KOHUbI BLITIALAT elle IPAMBIMH THKaMH kKJeTOK. II[poqomKaeT pasBUBaTbCA 
COeMHUTeIbHOTKAaHHBIM 4exOJI + THMyca — TOJIMMHAa ero yBeHYMBaeTCA 1 
CpaBHeHHIO C *KesesHcTOH “wacTbO THMYCa. 

Ha 50 cyTKu pa3sBHTHA TIpoleccoM POpMHPOBaHHA AOMbYATOCTH OXBa 
yxKe BeCb TuMyc. CoeqHHHTeIbHOTKaHHbIM YeXOJI THMYCa TIpOsosKaeT yTommMA 
CH, OCO6eHHO B OOsaCTH Tea *%Kesesbl. B HEM XOPpOIO BbIPaKeHbl KPOBCHOCHE! 
cOCyAbl, KOTOPble, BETBACh, MOAXOMAT K KeMCSHCTbIM KJIeTKAM THMYCAa. 

Ha 56—57 cyTKH pa3BHTHH MO2KHO 3aMeTHTb TlepBble HaMeKH Ha MOAB 
HHe MO3rOBOrO HM KOPKOBOrO BeleCTBa: WeHTPpasibHaHd YaCTb OCHOBHOTO BeTB 
Merocad CTepXKHA BbIPIAQHT cBeTIee, YEM OCTabHaAd Macca KJIeTOK TUMYC 
Ha sToH cTaqHuH OveHb XOpoIO BHAHa cTpoMa TuMyca. KpoBeHOcHble cocy 
IIpOHHKalOT BHYTPb JOsIeK, re OHH pa3sBeTBJAIOTCH Ha MeJIKHe KallHJIApy 

Y 60-cyTrouHoro 3apoOjblilla THMYC BBIrJIAHT MpHMepHO TaK Xe, kak 
y 56—57-cyTOuHOrO; pa3sHHla TOJbKO B TOM, 4TO 3/ecb mpomecc opmmposauy 
MO3rOBOrO HM KOPKOBOTO BellecTBa BbIPaKeH yXE HECKOMbKO ACHee (pHe. 

a *KelesHcTad wacTb THMyca CHaOxKeHAa OOJbIIHM KOJIMYECTBOM KPOBCHOCHBE 
COCYJOB. 

Ha 70 cyTkH pa3BHTHA mpollecc POpMHpOBaHHA MO3rOBOrO HM KOPKOBO 
BelLeCTBA BbIPaKeH HAMHOTO ACHee, YEM Ha MpeMbIyUHX cTaquAX pasBUTH! 
HO B JOJIbKaX MOSrOBOrO BeLIeCTBAa elle HE BAAHO, OHO 3aMeETHO TOJIbKO B CTep 
HAX. BeTBsleHHe *KeJlesbl WpOMOoKaeTcA Bce Jablle HU Jasbuie, TaK uTO Tere 
OT OCHOBHbIX CTepAKHeli OTXOAAT CTep2XKHH BTOPOTO H TpeTbero MOpsKa. 

B 9TO BP€MA MOXKHO 3aMeTHTb OTHOCHTeENbHOe YMEHbINeHHe COeAMHUTEIb 
TKaHHOrO uexa. Hauwnaetca stor mpouece yxe Ha 57—60 cytrKn. Coequu 
TeJIBHOTKAHHbIM YeXOJ Ha Oolee PpaHHHX CTaUAX PasBUTUA cocTaBIAT SONbIUI 
WaCTb 2%KeJlesbl, Tellepb Ke OCHOBHYIO MaCCyY THMYCa Ha4YMHaOT COCTABIATh ei 
KEJIESHCTHIe KJIETKH. OTOT mpollecc MOcTeMeHHO Mporpeccupyer, Tak UTO Ha 10 
HUX CTa|MAX PaSBUTHA COCMHUTEJbHOTKAHHbIN YeXOJ MpeBpajaeTca B TOHKY| 
o6oso"uKy THMyca HM OOpasyeT Takxe TMeperopoqkH MexY ero OTIebHBI 
OIbKaMH. 

80 CyTKM pa3BHTHA WHTepeCHbl TEM, YTO MO3POBOe BeIIeCTBO MOXKHO 3M 
THTb yxKe B WeHTpe WoueK. Ha sro cTayquu BiepBble HAMM Obl OOHapy2Ke? 
Teubiia Dacca. OHM pacnoO*KeHb! B MOSPOBOM BelecTBe. Hamu aHuble B IT 
OTHOWCHHH JOBOJbHO ON3KM K JanHbIMB.H. Hukurnuoli (3) u H. Tonya 
KoBa (”), KOTOpble MepBoe mosBenve Tene Taccama oTuocar, TIpHMep Ho 
76—78 cCyTKaM pa3BHTHA. ‘| 

K 105 cyrKaM TuMyc BbIrIAUT Ha paspe3ax, Kak 2Kevle3a B3PpOCJIOrO Op? 
HH3Ma B MMHHaTiope. OH UMeeT OYHb XOPOMIO BbIPAXKeHHOe JOMbYAaTOe cTPOeHII 
HOUbKM TepAOT CBO OKPyrsyio (PopMy (43-3a Toro, YTO TeMepb OHM TecHO Of 
2KaTbl APyr K Apyry) H UpMHHMAaIOT BU MHOPOrpaHHbIX Te HenpaBHDHoll po 
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. 4. IIpononbypi pa3pe3 uepe3 Teo u 

23 TpyAHou oTfZen 37-cyTouHOrO MpeAnona. 

-INeCHHbIH OTe THMyca, 2—TrpyHOH oT- 

THMyca, 3—OCTATKH MOJIOCTH B WelfHOM 
otTyene. Muxpodoto, 60x 


Puc. 4. Tlomepeynpili paspe3 uepe3 Te.10 
1 


Puc. 2. Tlomepeunpili paspes uepes 

WeHHbIH OTe THMyca 37-cyTouHoro 

mpeansona. 1—tTHmMyc, 2—coequunu- 

TeJIbHaA TKAHb, KOHILCHTPHYeCKH pacno- 

JOKeHHAA BOKpyr THMyca. MuxKpocoro, 
100 x 


Puc. 3. Tlonepeunpili pa3pe3 yepes TeIo THMyca 
41—42-cyTounoro mpexnsofqa. 1 — KIeTKH 2Ke- 
wle3bl, 2 — COeAHHHTeJIbHOTKaHHbIN wexour. Mu- 


Kpodoto, 60x 


Tumyca 60-cyTounoro mpexnuona. 
KODKOBOe BelllecTBO, 2 — MosroBoe BeulecTBO. Muxpodoto, 60x 
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1. COe{MHHTeIBHOTKAHHbIi YeXO/ TOHKUM CJIOeM OfleBaeT X%KeTe3sy, Tora Kak 
HOBHAa MaCCa €e COCTOHT M3 2%KeJesucTOH TKAaHH. MosroBoe BelllecTBO pacnoso- 
2HO B LeEHTpe NOK, HO NOKa 3aHMMaeT UX HESHAYTeJIbHYIO YacTb. B nocnesyro- 
UX CTaMAX KOJIMYECTBO erO YBEIMYHBAeTCH, OCOOCHHO B NOgJe He TPH Me- 
(la OepeMeHHOCTH, 4TO y2xKe ODIO paHbiwe yKasano B. H. Huxnrunoii (*). 
U3 mpupeyennoro MatTepHasia BUHO, 410 THMYC KOPOBDbI 3akJlabIBAaeTCH BO 
Opol MOMOBHHE sapOfbIeBOrO NepHoOfa, B TeyeHHe KOTOpOrO coxpaHAer 
qe XapakTep TpyOKH, CBASAHHOL C SHTOJepMaJIbDHBIMH 2KaOepHbIMA KapMavaMu. 
TipeANOHOM NepHose B KJIeTKAX THMyCa HaMeYaeTCA NepBad rucTomormyec- 
aA udpepenwuposkKa — NOABAAIOTCA KJeTKH cTpoMbI. B stom xe NepHose 
AMyc (opMupyetcs aHaTomMyeckH: K 41—42 cyTKaM pasBUuTHA HaMeyaoTCA 
‘O OCHOBHbIe OTJeJIbl MH PasBHBaeTCH COCHHUTeEIbHOTKAaHHbIM YeXOJ THMYCa. 
-TeveHHe BCero TIpeMNOAHOrO NepHofa THMYc OXBaveH Mpoleccom topMupoBa- 
Hx oubuatToctTH. [Ipu nepexoje OT npeANIOAHOrO NepHosa K WIOAHOMY B THMyce 
OABJIAIOTCA HOBbIe H3MeHeHHA. OcHOBHBIMH H3 HUX ABJIAeTCA yBeJIHYeHHe Mac- 
aI 2KEIESHCTbIX KJIETOK MO OTHOIWeHHIO K COeJHHHTe@JIbHOTKaHHOMY ex; 
auHHaeTcd POPpMHPOBaHHe KOPKOBOFO HW MOS3roBOrO BelllecTBa, YBeJIMYHBaeTCA 
a3sMep JlOJIeK, B XKeJIe3HCTbIe KJIETKH BPacTaloT KPOBeHOCHbIe cocyAbl. Bee 3To 
PHBOAUT K TOMy, 4TO K 105 cyTKaM pasBHTHA THMyc rHcTOMOrHYeCKH CXOJeH 
THMYCOM y2Ke BIOHe CPOpMHPOBaHHOrO OpraHH3Ma. 

TakuM 06pa30M, B pa3BHTHH THMYCa MBI 3aMeuaeM OMpejleJIeHHy!O MepHoyuy- 
OCTb, KOTOPad COBMaaeT C OCHOBHOH NepHoOAu3allvel BHYTPHYTpOOHOTO pa3- 
ATHA KOpOBbI (7). Oco6eHHO HHTepeCHbIM HaM KaKeTCA MepesIOM B pasBUTHH 
AMYCa, COOTBETCTBYIOWIHH Mepexoxy OT NpeAmoqHoro NepHoya K TvIOHOMY, 
aK Kak B 9TO BpeMA THMyc POpMupyeTcs Kak CamocTosTesbHOoe Te. [Ip Jamb- 
eHUIeM H3y4YeHHH paHHHX CTaqHi pasBHTHA THMyCa HavaJlO ero JeATeJIbHOCTH, 
O HallleMy MHeHHIO, CJleqyeT HCKaTb HMeCHHO B 9TO BpeMs. 


Vacrutyr MopdosorHH 2KXHBOTHBIX TlocrynuJ1o0 
um. A. H. Cepepmosa 3 VII 1956 
Axajemuuw HayK CCCP 


UHMTHPOBAHHASA JIATEPATYPA 


1E. Anderson, Anat. Rec., 24 (1922). 2? H;sT onuapyxkos, Pycck. apx. mato- 
OHH, KJIHH. Meg. HW OakTepHo., 2, B. 5 (1896). * B.H. Hu kuTHH a, OmMOpnorenes H rH- 
roreHe3 BHJIOUKOBOM 2Kelesbl KPYMHOrO poraToro CKOTa B CBA3H C OOMIHM Pa3BUTHeM MoMA, 
uccepranua, M., 1952. * V7. A. U1 mMuagr, Tp. Wucr. mopd. xus. um. A. H. Cepepnosa AH 
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Jloxnann AkafleMunM Hayk CCGP 
1957. Tom 112, Ne 2 


MAP A3HTOJOLH, 


O. H. BAHOFPAJCKAA 


BJIMAHHE TEMMEPATYPbI BOI, B KOTOPOM PASBHBAJINCb ~ 
JIMMMHKH, HA PASMEPDbI JbIXAJIEL, OKPbIJIEHHbIX KOMAPOB — 
(DIPTERA, CULICIDAE) 


(IT pedcmaeaexo axademuxom K. H. Cxpabunoim 4VI 1956) 


' 

B npespitymux padorax (1-4) MbI ycTaHOBHJIM, YTO pasMepbI AbIxXasel, Koma 
POB MMeIOT BaxKHOe IpHcnocoOuTebHOe 3HaYeHHe: YeM OosbUle [bIXablla, Ten 
OoubLUe TepAIOT HACEKOMBIe Bar WyTeM ucnapenus. B cBa3v c STHM CyXOYcTO! 
YHBbIe BUbI HMCIOT MCHbIUMM pasMep AbIXaell, YeM BMaroOOuBbIe. Bpiia Tak 
YCTaHOBJIeHa CE30HHad HSMeHUMBOCTb 9TOFO MpH3Haka B Mpefledax Bua. Buare 
JUOOMBbIe BUAbI, BCTpewarollvecA BeCHOM, HMeIOT OOJIbUIMH pasMep JbIXaJIb 
BbIX OTBepCTHH, YeM BHbI, NMOABJAIOUHeCH TosqHee, HalpHMep BeCceHHM 
Aédes cataphylla Dyar. u meruue Aé. caspius Pall. 1 Aé. vexans Mg. Pasmey 
qbIXasel, y oco6eli ofHoro Bua Anopheles maculipennis messeae Fall.), nocae 
NOBaTeJIbHO BbIJIYIJIAIOUIUXCA B TeYeHHe Ce30HAa, Tak2Ke MOCJeAOBaTebHO W3Me 
HaAeTCH. Tak, BECHOH HM OCeHbIO, B OOulee XOJIOJHY!O NOTOLY, BbIMYNIAIOTCA OCOOI 
c OOJIbUIMMH pasMepaMH JbIXasIell, JIETOM — C MeHbINHMH HX pasMepamu. cna 
peHve BOJbI y KOMAPOB OCYIIeCTBIAeTCAH, B OCHOBHOM, Yepe3 MOBepXHOCTb Tpa 
Xe€HHOM CHCTeMbI, Yepes [bixauibia (*), a MOSTOMY 3TH OCOGeHHOCTH ObINIH pacwe' 
HeHbl HAMM Kak MOpdosloruueckHe NpHCnocoGJIeHHA K TOM WH HHO BaKHOCTH 

Ha6sofenne wesecooOpa3HocTH JIA BHa H3MeHYMBOCTH JbIXaJIbIleBore 
WHJeKca y KOMAapOB ObIIO NOATBep2eHO HAMH WM Ha Myxax. MbI u3MepsasH Jbl 
XaJiblla y (ByX BusoB Myx — Calliphora uralensis Vill. u Call. erythrocephal 
Mg., SHaYHTeIbHO pa3IHUaIOWIMXcA MO CBOHM 9KOJIOrHYecKHM Mpu3sHakaM 
Call. erythrocephala Mg. Gomee xomoqo106HB HM BCTpeyaeTca B CpeHeli NON0 
M Ha ceBepe Epponelickol uactu CCCP, B 6oubilIeM KOJIMYeCTBE BECHOM HW OCeHbIO 
Call. uralensis Vill. xapaxrepusyerca TenmomOuBocTho, pacnpocTpaHsaercs 
Nambule Ha lor HM BCTpedaeTca BOoJIee KapKoe Bpema roga. Y Call. erythro 
cephala Mg. (usmMepeHo 8 9k3.) JbIXaJIbICBbILT HHJeKC, T. €. OTHOWeHHE JVIMHE 
AbiXaibla K WWIMHE TpyAW BapbupoBas B upefenax oT 15,1 yo 18,8 (B cpegHe 
17,2%). Y Call. uralensis Vill. (11 9x3.) qnrxanbueBbIli HHeKc KOseGasIcA O 
11,8 yo 14,7 (B cpequem 13,6%). HecmotTps Ha Masloe 4HCsIO H3MepeHHBIX OcO6eli 
MbI MOXKEM OTHECTH 3TH PasJIMUHA B pasMepax J[bIXayell y 9TUX JIBYX BHJOB, Tal 
*Ke Kak MW Y KOMAPOB, Ha CYeT BIMAHUA YCOBHH cpefbl, IPH KOTOPbIX MpOUcKxoO 
UT pa3sBUuTue. 

BuuaHve yCNOBHH MOKeT CKa3bIBATbCA TOMbKO B Mpowecce AMUMHOUHO 
PasBUTHA, a Tak Kak PakTOP BMAKHOCTH IPH pasBHTHU Y KOMAPOB UcKIOUAeTCHA 
TO MOXKHO ObIIO MpeANOMOXKUTH, TO ONpefeMAOlWel 3fecb ABMAeTCA TemMepaTy 
pa. JIaOopatopuble onbiTbl NOATBepAMIM STO Halle NpeymMonoxeHne. OnBITH! 11po 
BOAUJMCb B CeHTAOpe HOKTHOpel 953 r. c nM4uMHKaMH II] H1V craquit uKyKonKaMI 
Anopheles maculipennis messeae Fall. a nexoropprmu Culicini v3 Bofoemos Moc 
KOBCKOM OOJ1.; B HekaOpe 1953 r. u aHBape 1954 r. — c nu4HHKaMH HM KYKOJIKaMI 
A. m. messeae Fall. u A. m. atroparvus Tiel., kyaprupupyempIx B a6op atop ui 
M3 JlaOopaTopHbIx 2%e KNaqoK auu. Boynble craquu Komapos (HauuHas c III 
MOMCLULAIHCb B BOLY pasIM4YHOH Temneparyppl (12—14°; 25°) nu BprepxKuBanuch i 
BbileTa HMaro. Y BbIIYMMBIIMXCA OKPbIJICHHbIX KOMAPOB M3MepsJacbh AMHa Jbl 
XaJblla HW JIMHa rpyAH HW BbIMMCIANICA MHAeKc. PesybTaTbI MpHBeAeHbI B TAGs. | 
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€CMOTPH Ha CpaBHHTeJIbHO HeOoMbWIOH MaTepHad, Ama Anopheles maculi- 
snnis Mg. u Aédes dorsalis Mg. nomyyenbr JoctraTouno uerTKHe pe3yJIbTaThI; 
1a Culex pipiens L.— menee uerkue. Camku u camubi A. m. messeae Fall. u 
- m. atroparvus Tiel., Boqubie craHH KOTOpEIX BOCIUTBIBAICp IIpH Temlepaty- 
ax oT 12 no 15° uw mpu 25°, uMetwT pasHble pa3sMepbl JIbIXaJIbUCBbIX OTBepCcTHH. 
PH Oovee BLICOKUX TeMMepaTypax AbIXaJIbUeEBbIli HHJeKC MeHbIe, IPH HA8KAX— 
bie. [IpH TOM OTKJIOHEHHA Y OTCIbHBIX OCOGeli OT cpetHeli BEMMUMHBI HesHa- 
ATCJIbHBI, H He HaOOMaeTCA TpaHCrpeccHH BeHMYHHbI JbIXabueBoro uHeKca 
OcoOeH IIpu pasJIMYHbIX TemMepaTypax. Y camoK u camuoB Culex pipiens L. 
J€MHHE BEIMYHHD) AbIXaJIbUeBOTO HHAeKCa TAKKe PasMVAIOTCA, HO B MeHbIWel 
reneHu. IIpu stom HaOsofaeTcx HeKOTOpasd TpaHcrpeccus. Bo3smMoxKHO, TO 
J€Cb CKa3a/IHCb H€CKOJIBKO HHbIe YCIOBHA OMbITa: B OMpeseseHHble ycOBUA 
MeljaIMCb JIMYHHKH, HavHHasd c KOHIa IV cTaquH, B TO BpeMA Kak B OMbITax 
_A. maculipennis Mg.— ua III cragquu. Pesynsrarsl, noryuennble Jaa 
heobaldia alaskaensis Ludl. u Aédes vexans Mg. ne npoTupopeyar pesyvIbTa- 
aM, MlOJlyyeHHbIM Ha A. maculipennis u Aédes dorsalis Mg. 


Taosmuma 1 


JMAHHe TeMMepaTypbl NpH pasBHTHH BOAHBIX CTaHli KpoBococyH\NxX KOMAPOB Ha JbIxXaJb- 
IeBbli HHI€KC y OKPbIJIeHHEIX opm 


Tip temn. 25° Tlpu temn. 12—15° 
1 \ 9 1 1 ! 8 
q3e | Yo Oo” | moe | C5 O , 
ESL | of Onis EY | ok Cats 
Sax |Sen| S882 |S8X| See | seee 
S28 | Fae SESS See | ses EERE 
nopheles maculipennis messeae| 8,1 6 6,14 —9) 2: We 5 10,6—13,7 
Fall. 1.80) de Se Pee A. | 41913. 7 
nopheles maculipennis atroparvus | 8,4 8 (i) Atal £3} if AL he =A 
Tiel. 8,0 6 Peo Oreos 8 | 40,3-214,9 
9.0) 220) ed 11-4| 10,7'| Oo | 92 toes 
ulex pipiens L. 10,0 | 40 | 8,4—412,1 | 11,5 | 19 | 9,2—13,3 
i A wee | 8.228.611.4312 3 
édes dorsalis Mg. Tieeel Ase) | 44-oiloer. (40 0Stae 
| — a pees 13,3 1 — 
édes vexans Mg. see a fb 12,3 I ae 
’ 10,4 3 — 13,8 2; — 
‘heobaldia alaskaensis Ludl. 


F 2 
Iipumeuyannue. Hay yeprow camubl, nox yeproH — caMKH. 


| Temmepatypa BOJbl pH MpOxo*KeHHH WHKa pasBHTHA CKasbIBaeTCH Ha 
lopomorvuecKOM MIpvsHake y OKPbWIeHHBIX (OPM, MMeIOIeM sHayeHHe AIA 
pHcHOcoOG/IeHHA K BJ@KHOCTH OKpyxalollero Bosfyxa. Beco uM OceHbIO 
‘aCeKOMOE He HyKlaeTCA B MAJICHbKHX [bIXabiax. JleroM BOsHUKaeT MoTpeO- 
‘OcTb B J[bIXauIblaX MeHbUIero pasMepa, OrpaHWIMBaIOUHX UcMapeHHe BOLE. 

Ha ocnoBanun nosy 4eHHbIX MaTepHaJIOB MbI MO?KEM Ce/aTb BbIBOL, YTO BHELL- 
we YCIOBHA, B JaHHOM cyly4ae TemMepaTypHble, pH pasBuTHH BOMHDIX CTaM 


MeIOT 3Hay¥eHHe B mpollecce (popMooOpa3s0BaHUA OKPBbIJICHHBIX POpM. Taku 06- 
a30M, OpraHv3M KOMapa OTBeYaeT Ha pasMUNA B TeMMepatype, JevcTBylollen 
a HUX IPH pasBUTHH, pa3sJIMYHAMH B pasMepax fbIXaJlell; OMHAKO pasJIMYMA STH 
IByaIOTCH IIpHcnocoGsleHHAMH He K TeMMepaType, a K BJaxKHOCTH BOSAYXa. 
{ubIMu cOBaMH, OpraHv3M oTBeYaeT WesecooOpasHor MopdoreHeTHYecKOH 
eakilueli Ha U3MeHeHHA He TOFO PakTOpPaA, IO OTHOLICHHIO K KOTOPOMY BOSHHKaeT 
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ajlaliTalus (Belb Ba2KHOCTS Jit JIMYHHOK MH KYKOJIOK, KHBYIJMX B Bose, HE MC 
2KeT UMe€Tb HUKaKOrO 3HaveHHA), a Apyroro — TeMMepaTypbl BObI, KOeOaHy 
KOTOpOli B MpHpoOse TeCHO CBASAHbI C KOeOAHHAMM BJlaXKHOCTH. OTO ABJICHE 
Mbl MOXKeM paclleHUBaTb Kak YCJOBHY!O, Hace |CTBeHHO 3aKpelJIeHHYIO Pi a 
IHIO OParHH3Ma Ha BHeLIHMe yCOBMA, KOTOpble caMM 10 CeOe B aHHOM CALY4, 
3HaveHHA He HMeIOT, HO TeCHO CBA3aHbl C ApyrHM @akTOPOM, 10 OTHOLK 
HHIO K KOTOPOMY W3MeHeHHA OpraH3Ma HM ABJAIOTCA aanTHBHbIMu. TaKkoro Do] 
ycJIOBHble peakIMH — BHOBbIe, a He HHJMBAyasbuble — Y HaCeKOMBIX pacup 
CTpaHeHbI JOBOJIbHO WIMpOKO; HallpHMep, OHM Mrpalor OOJbITYy!O POJib B BOSHHE 
HOBCHHH J\Hallay3bl (BOSHHKHOBeHHe JMallay3bl NO BIMAHHEM J\IMHbI CBeTOR 
ro JHs). ¥ 

VWucruryr MaIapWuH, Me2HUHHCKOH MapasuToJIOrHH UH TlocrynHs10 } 


T@JIbMHHTOJIO‘HH H 3 VI 1956 
[lenTpabHbIH MHCTHTYT YCOBepLIeHCTBOBaHHA Bpayeli 
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10.H. Bunorpagcxkas, Men. napasuton., 14, 2, 28 (1945). 20. H. Bua 
Horpagckaa, JIAH, 59, Ne 6, 1225 (1948). #3 O.H. Bunorpayckaa, QHTOMO, 
ruy, o6o3p., 33, 1—2, 151 (1950). *O. H. Bunorpagckaa, SuTomonorny. 0603 
33; 157 (1958): 
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